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ENGINEERING SERVICE 


TO THE IRON AND STEEL 


INDUSTRY SINCE 1907 


Twenty-two years ago the world’s first 
commercial production electrolytic tin- 
ning line went into operation. Using the 
“Ferrostan” process, which was devel- 
oped by U. S. Steel, the line was engi- 
neered by Wean and technical personnel 
of U. S. Steel. 

The years of experience and constant 
progress since that initial installation are 
incorporated in this “Ferrostan” line. It 
features the most modern advances in 
automated tinning line design: cleaning 


THE WEAN ENGINEERING COMPANY, INC. - 
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No. 5 Electrolytic Tinning Line, Gary Sheet and Tin Mill, U. S. Steel Corporation 


Wean, U.S. Steel and Tinning... 


and plating tanks are elevated to reduce 
basement complexity and simplify main- 
tenance; both recoiling and shearing 
equipment are provided to satisfy all 
customer requirements; and an elec- 
tronic data-logging system provides a 
“process profile” of all coiled tin plate. 

Wean is justly proud of its many years 
of leadership in tinning line technology: 
75 per cent of all electrolytic tin plate 
produced is the result of Wean’s crea- 
tive engineering. 


WARREN -+- GHIO 
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i IN HANDL 


FROM START 


TO FINISH 


ING STEEL 


From scrap yard to finished product, the modern efficient way 
to handle metals is with a Cutler-Hammer Supermagnet... the 
first name in lifting magnets for more than fifty years! 


SPECIAL PURPOSE MAGNETS 


Designed for specific applications, Cutler-Hammer 
Magnets can substantially reduce handling costs. 
As shown in the main illustration, Cutler-Hammer 
Rail Handling Magnets move multiple rails swiftly, 
efficiently, and safely. 


CIRCULAR MAGNETS 


Cutler-Hammer Supermagnets are known the 
world-over for their versatility, durability, and de- 
pendability. Perfect for handling iron or steel in 
any form, hot or cold, and in all kinds of weather. 
Available in either welded or bolted construction, 
sizes ranging from 39” to 77”. 


Cutler-Hammer Inc., 


Milwaukee, Wis. @ Div 
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BI-POLAR MAGNETS 


These Cutler-Hammer Magnets are designed spe- 
cifically for handling structural shapes such as | 
beams, angles, and channels. Cutler-Hammer 
Bi-Polar Magnets have played a major role in 
cutting the cost of classifying and stacking beams 
for shipment. 


RECTANGULAR MAGNETS 


Cutler-Hammer Rectangular Magnets provide max- 
imum lifting capacities with minimum magnet weight 
.-. also save in crane equipment and daily power 
consumption. Perfect for regular shapes such as 
sheet and bar stock, etc. Heavy duty rectangular 
magnets recommended for handling billets, ingots 
and slabs. 


DUPLEX MAGNETS 


This custom-built duplex magnet for slab turning 
in a scarfing department is a good demonstra- 
tion of Cutler-Hammer's ability to design and 
build magnets for even the most varied and 
specialized applications. 
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CONTROL 


To solve your metal handling 
problem, look to Cutler-Hammer 
where you are assured not only the 
finest magnet on the market today, 
but the magnet that’s perfect for 
your needs. Write today, Dept. N-232 
Cutler-Hammer Inc., 

Milwaukee 1, Wis. 


Airborne Instruments Laboratory. @ Subsidiary: Cutler-Hammer International, C. A. 
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LIGHT 
GAUGED 


at High Speeds 
Need Rugged 


Equipment 


Each step toward paper-thin tin 
plate accentuates the operating 
problem. Tracking becomes 
more acute as speeds increase. 
Coils increase in diameter and 
weight. Tension becomes 

more critical. 


Only rugged machinery, for 
which Aetna-Standard is noted, 
can stand up to 21-turn 
operation at high speeds with a 
minimum of strip breakage, 
down time and maintenance. 


BLAW-KNOX COMPANY 


AETNA-STANDARD DIVISION 


K BUILDING e PITTSBURGH. PA 


57 Years’ Experience in 
Engineering Equipment 
for Prov essing ALL 
Gauges of Sheet and Strip 




































AT REYNOLDS METALS... 





Unusual new Bliss mill helps meet 
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growing demand for bright aluminum strip 


First of its kind to be installed by Reynolds Metals Com- 
pany for sheet operations, this new Bliss two-high cold 
reduction mill recently went into operation at Reynolds’ 
Allovs Plant, near Sheffield, Ala. 

\ 66-inch mill capable of speeds up to 1000 fpm and 
reductions as high as 50%, the new mill has been espe- 
cially designed for rolling bright aluminum strip, now 
being used in increasing quantities for both decorative 
and structural applications by the automotive, aeronauti- 
cal, trailer and other industries. 

Among the unusual design features built into the mill 
bv Bliss’ Rolling Mill Division are a continuous line flow 


coolant filtration system and a special heating arrange- 


Bliss ts more 


ment that maintains the proper shape of the rolls. Elec- 
tronic controls provide gage consistency in high speed 
acceleration and deceleration, as well as permitting the 
operator to detect difficulties at any point in the rolling 
operation from his position at the control panel. 

According to Reynolds Metals, the new Bliss mill is 
part of a $65,000,000 expansion and modernization pro- 
gram now going on at the Alloys Plant. 

For more examples of Bliss rolling mill and accessory 
equipment currently in use in both ferrous and non- 
ferrous rolling plants, write us today for your compli- 
mentary copy of our new 84-page Rolling Mill Brochure, 


Bulletin 40-B. 


than a name...its a guarantee 


K [ | > wy E. W. BLISS COMPANY, Rolling Mill Division, Salem, Ohio 


SINCE 1857 Subsidiary: The Matteson Equipment Company, Inc., Poland, Ohio 
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Selection And Control Of Electrical Equipment For Modern Foil Mills 


by Warren Reid and D. E. Abell 


Application Of Stretch Reducing Of Tubes For Greater Production and 


Economy 


by William Rodder 


Process Programming Of Automatically Controlled Rolling Mills: 


The Part Played By The Electrical Manufacturer 


by F. H. Browning 
The Role Of The Steel Mill Engineer 
by H. G. Frostick 


Perfected And Practical Methods Of Processing 


mercial Strip 
hy Richard A. Smucker 
Gear Couplings For Steel Mill Drives 
by P. Hollingsworth 


Tentative Program—1959 AISE Annual Convention 
Pictorial Review—AISE Western Meeting 


A Challenge To Engineers 
by Leslie B. Worthington 


Powder Into Com- 


Pittsburgh Steel Completes 3-Year Expansion Program 
New Plant At Coshocton, Ohio, Expands Universal-Cyclops Stainless 


Strip Capacity 


Weight Savings Dictate Aluminum Crane Design 


Large Gas Radiant-Fired Kettle Improves Galvanizing And Lowers Cost 


by R. E. Buckholdt 


Harbison-Walker Opens New Research Laboratory 


Electric Furnace Co. Completes Extensive Research Facilities 


Automatic Charging For Electric Furnaces 
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by Robert A. Davidson 
Control On Aluminum Foil Mills 
by W. J. Sutherland 


U.S. Steel Expands Facilities At Vandergrift 
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From Harbison-Walker Research came 


NMETALKASE 29-57 XXP 


a great contribution to the 
ALL-BASIC OPEN HEARTH FURNACE 


One of the earliest and perhaps the most important contribu- 
tion of Harbison-Walker Research to open hearth practice was 
the introduction in 1916 of METALKASE, the first metal- 
encased basic refractory brick. This new product opened the 
way to many advances in steelmaking and millions have been 
used over the years for side walls, end walls and bulkheads. 
Accelerated progress, involving larger furnaces, increased 
use of oxygen and higher production rates, has intensified the 
severity of service conditions, especially in the roof. METAL- 
KASE 29-57 XXP the newest refinement of Metalkase — is 
establishing unmatched records in this exacting service. 
Harbison-Walker Research continues its vigorous program 3 
dedicated to the development of better, more serviceable re- Metalkase 29-57 XXP is an internally-plated, 
fractory products for all industry. With a rich heritage of metal-encased basic brick, developed especially 
accomplishment, and the industry’s most modern and most caideusenss Sc ae 
complete research facilities, Harbison-Walker Research looks 
forward to even greater achievements in the years ahead. 


\ 


'\ Harbison-Walker Refractories Company 
' i AND SUBSIDIARIES General Offices: PITTSBURGH 22, PA. 
World’s Most Complete Refractories Service 


x 
\ 
+ 
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Modern instrumentation has made possible the daily determination and Harbison-Walker leads in research on refractory forming methods. This 

study of refractory elements formerly neglected as unimportant. These highly instrumented 300-ton press at the Garber Research Center is used 

studies have led to significant developments in refractories. to investigate the effect of variations of pressure, speed of forming 
and other factors. 











GARBER 
RESEARCH 
CENTER 
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Leadership in refractories 
through constant research 


ie” | 


Refractories science is based on studies of 
minerals whose characteristics and very pres- 
ence may lead to recommendations which 
will allow progress to be made in industrial 
processes. Problems in the steel industry often 
yield to studies of this nature. 
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Behind the Panel 


MIDWEST UTILITY GETS POWRMAG COMBUSTION CONTROL SYSTEM 


Another Hagan electronic solid state combustion control system has been contracted for by a 
Midwest utility for a new unit to be completed in 1961. A single furnace, single drum boiler, 
it will operate at 2200 psi and 1010 FTT, and have a maximum continuous capacity of 2,310,000 
lb/hr steam. The Hagan systems will control combustion, fuel flow, air flow, furnace draft and 
pulverizer temperature and suction. Hagan's PowrMag (magnetic amplifier) components will be 
used for most control functions and the entire system will be solid state. Main reasons for 4 
the selection of the Hagan systems were low maintenance requirements, high accuracy and 

stability, and Hagan's experience. (Item H-1) 


HAGAN METER AUTOMATICALLY COMPUTES "BLAST UNITS" TO BLAST FURNACES 


At a leading steel company, air delivered to blast furnaces is charged to the Blast Furnace 
Department in terms of "blast units." A blast unit is a measure of work required to compress 
the air by turbo-blowers and is equivalent to 1000 kwh of electrical energy, or approximately 
3,415 Btu. Blast units are calculated in terms of standard cfm air flow corrected to 

15 psi gage. A common method is to integrate total air flow from air flow charts by the use 
of a planimeter and correlate with the pressure chart to 15 psi gage by applying certain 
correction factors. This method is laborious and subject to error. 














However, since the installation of the Hagan Blast Unit Meter at an Eastern plant of this 


steel company, blast units are obtained automatically and precisely. Pneumatic signals, 
proportional to standard cfm and blower discharge pressure, are transmitted to the blast 

unit meter. The computing mechanism within the meter integrates and records blast units. 
Operating personnel now have an accurate and continuous record, eliminating compromise figures 


and manual checking. (Item H-2) 











HAGAN POWRLOG TEMPERATURE CONTROLS FOR GLASS FURNACES 


Fed with raw materials of special quality for the production of glass cloth, these furnaces 
must maintain extremely accurate temperatures in each of three sections. Initial melting is 
performed in the melter, maintained at 2800F. From there the glass flows to the refiner (2200F), 
and then to the forehearth (2200F), where the bushings through which the fiber is drawn 

are located. Hagan PowrLog units, with a suppressed range of 1600F to SO00F, take indications 
from Type R thermocouples and maintain required temperatures within 5F. Eight furnaces are 
under Hagan control as weil as eight recuperators. Trouble-free operation, minimum maintenance 
and quick delivery were some of the factors which influenced the choice of Hagan as the 
supplier for these systems. Where even closer control is required, it is interesting to note 
that Hagan PowrAmp temperature controllers, sensitive to thermocouple fluctuations of 

















one-millionth of a volt, are used to control busaing temperatures. These are held 
within 0.25F. (Item H-3) 


GAS MIXING STATION GOES ON FULL AUTOMATIC IN HALF A DAY 


This system normally utilized natural gas, but since a propane-air mixture must be used as 
standby, a gas mixing station was installed. Key item in the station was a standard Hagan 
Dual Ring Balance meter equipped with ratio control. Flow to equipment in the gas line is 
measured by one ring. This signal is used to control the flow of propane, which is measured 
by the other ring. The established ratio, resulting in a 1200 Btu propane-air mixture, is 
maintained throughout the range of the meter. This type of proportioning control is exact and 
is useful in a great many applications, including chemical feed and combustion control. The 
meter was installed and placed on full automatic in half a day's time. When, at a later date, 
demand on the station changed, the Hagan meter was changed to the new, higher range by a 
Simple and easily made field adjustment. (Item H-4) 





HAGAN CHEMICALS & CONTROLS, INC. 


dm lad 


Hagan Building, Room 707, Pittsburgh 30, Pennsylvania 
In Canada: Hagan Corporation (Canada) Limited, Toronto 
European Division: Via Flumendosa No. 13, Milano, Italy 


If you would like more information on any of the above items, check the appropriate box below. 
Item H-1 [] Item H-2 [] Item H-3 [] Item H-4 
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nnealings biggest attraction: 


The largest coil lifting magnet ever built helps make possible the finest 
annealing system ever devised. 

This huge magnet was designed as a part of the revolutionary new Lee 
Wilson Opened Coil Annealing System. It will pick up a 40,000 Ib., 
114 inch “opened”’ coil of tin plate without edge damage or distorting 
opened laminations. 

The magnet will handle coils in process in this new system where steel 
coils are “opened” with an air space between each winding, permitting 
hot gases to reach the entire surface of the coil simultaneously, resulting 
in the fastest, most uniform annealing possible. 

Three of North America’s leading steel producers have already placed 
their orders for this amazing new system. Literature on request. 
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ENGINEERING 
COMPANY, INC. 


20005 LAKE ROAD @ CLEVELAND 16, OHIO 





HIGH PRODUCTION ANNEALING SYSTEMS 


€ > MAKE THE BEST METALS BETTER 





% ORIGINATORS AND LEADING PRODUCERS OF OPENED COIL AND SINGLE STACK FURNACES 
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is 
delivering 600 tons of permeable sinter mix material per hour. 


This balling drum is the biggest ever used—S50 feet long and 12 


et in diameter. It has an adjustable-speed motor and the slope 


controlled by shims. This superior method of preparation is 
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Che straight-line, forced-draft cooler is 10 feet wide and 178% feet long 
over the windboxes. It is cooling hot sinter at the rate of 480 tons per 
hour. A 50-hp motor drives the cooler strand at about I1 feet per minute 
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STEEL SETS IND 


Operation of the sintering plant and materials handling systems is 
controlled from this panel board, located at the feed end of the sinter- 
ing machine. It’s the largest iron ore sintering machine in the world. 


8,400 tons 
of sinter per day 
in new plant built 


by KOPPER 


It’s the largest iron ore sintering machine in the world 
—12 feet wide and 200 feet long over 19 double wind- 
boxes. It’s a giant, but operates with a very high effi- 
ciency. Total output of 8,400 tons from one machine 
in a single day is a new record for sintering. 

This plant is part of the continuing expansion pro- 
gram at the Zug Island Works of Great Lakes Steel, a 
Division of National Steel Corporation. The company 
foresees a hot metal production increase of 20 to 
30%, due largely to the sintering and ore handling 
facilities designed and built by Koppers Company, in 
cooperation with engineering and operating personnel 
from National Steel. 

The new facilities include an ore handling system, 
an ore crushing and screening station, a miscellaneous 
materials handling system, a sintering plant, and a 
sinter handling system. The installation has 84 con- 
veyors, with widths up to 48 inches and capacities to 
1,250 tons per hour. 

Many of the features in this installation are entirely 
new to commercial plant operation. You might be 
interested in the complete story, which is covered in 
an 18-page booklet, “Ore Handling and Beneficiation 
at Great Lakes Steel.” For a free copy, please write to 
Koppers Company, Inc., Engineering and Construc- 
tion Division, Room 1124, Pittsburgh 19, Pa. 


KOPPERS 


ENGINEERING AND 
CONSTRUCTION 
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A The AISE Western Meeting was held in Salt Lake 
City for the first time, and as promised by the Utah 
Section, the turnout was in keeping with previous 
meetings on the West Coast. A total of 433 men reg- 
istered, 317 from states west of the Mississippi. Inter- 
est in the technical sessions was keen, and the hos- 
pitality of the local AISE members, together with the 
co-operation of the Hotel Utah, made for an enjoyable 
stay in the land of the Great Salt Lake. 

An informal program for the ladies and a western 
barbecue (unfortunately rained on) in Big Cotton- 
wood Canyon added to the enjoyment of the three- 
day meeting, which was climaxed by an inspection 
trip to U. S. Steel Corp.'s Columbia-Geneva plant at 
Provo, Utah. 


A Countering the general trend is news of wage cuts, 
something almost forgotten in this current milk-and- 
honey era. Nearly 1000 watch makers at Elgin Na- 
tional Watch Co. voluntarily took pay cuts ranging up 
to 10 per cent. They did so to help domestic produc- 
tion survive against foreign imports. American watch- 
makers now total less than half the number on the job 
ten years ago. They now average $2.20 per hour, 
against the Swiss rate of 60 cents and the Japanese 
rate of 20 cents. The Swiss wage has increased 145 
per cent since 1936; the American rate climbed 326 
per cent. Meanwhile, imported watches have grown 
from 9 per cent to 61 per cent of the total watches sold 
in the United States. 

Stiffening foreign competition is also encountered 
in autos, tractors, machine tools—and in steel. April 
imports of steel mill products set a monthly record at 
359,450 net tons. The import total for the first four 
months of 1959 set a new record at 1,117,005 tons. 
During the same period, the export total (684,891 
tons) was the lowest in 20 years. The situation will get 
worse with each round of wage boosts. But whatha’ell, 
it'll turn out all right. Let's have another round! 


A Engineers Joint Council is sponsoring a series of 
advertisements in ‘‘Editor & Publisher,’’ designed to 
clarify understanding of the terms engineers and 
engineering. 

The problem seems simple to us. An engineer is a 
fellow who makes less money than he would have 
made had he gone into sales. 


A During May, the iron and steel industry set new 
production records of 7,747,996 net tons of iron and 
11,600,000 net tons of steel. Shipments of finished 
steel also hit a record in May at 8,754,119 tons. 
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Another figure of note is an individual blast furnace 
record set in May by Armco Steel Corporation at 
Middletown, O. The new record is 2690 tons per day 
or about 83,390 tons for the month. 


A Judging by the way some women dress these hot 
days, it’s hard to believe they love clothes. 


A Iron ore consumption in 1958 was slightly over 
100,000,000 net tons, of which 72,500,000 tons came 
from domestic mines, 28,000,000 tons from foreign 
sources. Of the domestic ore, about 56,400,000 tons 
came from the Lakes region, 6,400,000 tons from 
western areas, 6,200,000 tons from the southern dis- 
trict and 3,500,000 tons from eastern sources. 
Foreign ores came principally from Venezuela, Can- 
ada, Chile, Peru and Brazil. 

Of the total ore used, 34,900,000 tons was made into 
sinter, pellets or other agglomerated products. 

Ore consumption in 1958 averaged 3206 lb per ton 
of iron produced. 


A From the Office Economist: 


They call it legal tender, 
That green and lovely stuff. 
It's tender when you have it, 
But when you don’t it’s tough. 


A Side-lighting our continuing inflation, Lehigh Uni- 
versity reports the average starting monthly salary of 
its 1959 engineering graduates to be $493 compared 
to $474 a year ago. Graduates of the college of busi- 
ness administration found the ante raised from $412 
in 1958 to $427 this year. Graduates of the college of 
arts and sciences got $406, up from $381 last year. 


A A friend of ours says that, what with drive-in 
theaters, drive-in markets, drive-in restaurants and 
drive-in banks, someone ought to come up with some 
drive-in parking spaces. After all, this is the space 
age. 


A Oxycen consumption in the iron and steel indus- 
try reached 28,800,000,000 cu ft in 1958. Almost half 
went for steel production processes, about one-fifth 
for blast furnaces. The remainder was used for scarf- 
ing, burning, welding, etc. 


A It's silly to worry about what people think. They 
so seldom do. 


A The Value Line Investment Survey expects total 
plant and equipment expenditures in 1959 to run 
about eight per cent above those in 1958, with the 
increase concentrated in machinery. 


A You're an old timer if you remember when: 
The telephone was a convenience. 
An 18-ft square garage held two cars. 
Coffee was drunk only at mealtime. 


A Should a Texan claim that Texas has the world’s 
largest or the world’s smallest midgets? Or should an 
Alaskan do it? 
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Operator checks atmosphere con- 
ditions at one of four annealing 
zones on the new tin plate line 
at Weirton Steel Company Divi- 
sion of National Steel Corpora- 
tion. This is one of more than 100 
Bailey Instruments and Controls 


at the Weirton plant. 


This Bailey instrument gives you 
2 atmosphere checks for the price of 1 


You can measure combustibles and oxygen with 
this Bailey Analyzer-Recorder . . . at less than the 
price of other instruments that make only single 
measurements, 


Only Bailey gives you a continuous recording of 
both oxygen and combustibles on the same chart for 
quick, simple comparison. You can reduce costly 
furnace purging time by accurately measuring 
oxygen instead of guessing. Measuring oxygen also 


IRON AND STEEL DIVISION 


BAILEY METER COMPANY 


1047 IVANHOE ROAD 


In Canada—Bailey Meter Company Limited, Montreal 
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drastically reduces danger of explosion. The Oxygen 
Analyzer-Recorder can detect small furnace leakage 
of steel-scaling oxygen—thus assuring higher 
product quality. 

The Bailey instrument is by far the most efficient 
and economical way of controlling atmospheric 
conditions in annealing furnaces. See your Bailey 
Engineer or write to the lron and Steel Division for 
complete information. niin’ 


° CLEVELAND 10, OHIO 
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SERIES 
5000 


For intermittent or 
light service, fine or 
small-lump materials. 





SERIES 
600 


For intermittent opera- 
tion, medium capacities 
or continuous handling 
of lightweight material. 





700 
For continuous opera- 
tion, high capacities, 


heavyweight, abrasive 


materials. 








SERIES 
900 


. No wasteful over 
or under-engineering 


In these 5 series—LINK-BELT has an exact 
idler for every type of belt conveyor application 


Here is industry’s most complete belt conveyor idler line, by far. Ranging in 
application from light or intermittent service to continuous heavy-duty opera- 
tion, Link-Belt idlers are made in both 20° and 45° troughing for a broad 
range of belt widths—with rolls of various diameters, materials and coatings. 
This broad coverage eliminates wasteful over- and under-engineering 
permits “pin-pointing” that results in substantial savings in purchasing and 
maintenance. For further information on over 630 types and 
sizes of Link-Belt idlers, contact your nearest Link-Belt office 
or authorized stock-carrying distributor. Look under CON- 
VEYORS in the yellow pages of your phone book. Or write 
for our new Catalog 2716. 





BELT CONVEYOR IDLERS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There 
Are Link-Belt Plants, Sales Offices, Stock Carrying Factory Branch Stores and Distributors in All 
Principal Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; 
Canada, Scarboro (Toronto 13); South Africa, Springs. Representatives Throughout the World. 


















SERIES 
8000 15,109 
For continuous opera- 
tion, higher capacities, 
heavier-weight, abrasive 
materials. 
For continuous service, 
highest capacities, heavi 
est and coarsest ma- 
terials 
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HAUNTED 








PACECO cranes can set your mind at ease. Rugged-—dependable-with simplified 


maintenance requirements. PACECO cranes speed production and build profits. 


benefit with PACECO’S newest crane developments 


New concepts in crane controls, full anti-friction bearing machinery components, and 
compact trolley machinery arrangements mean lower first costs and minimum maintenance. 
PACECO’S 36 years of design and fabrication leadership make PACECO cranes better 
cranes to meet the rigid demands of mill operation. Put your specifications in the hands of 


crane craftsmen who minimize cost yet retain quality with superior performance. 


LET PACECO B/D YOUR NEXT MILL CRANE 


Contact your nearest PACECO office or write for brochure 4-D now. 


PACIFIC COAST ENGINEERING CO. REPRESENTATIVE: 
(O) Alameda, California Torrance, California New York, New York Houston 1, Texas 
P.O. Drawer “‘E"’ (Los Angeles Area) 51 East 42nd Street P.O. Box 1035 


(CO) LAkehurst 2-6100 FAirfax 0-0341 OXford 7-1475 MOhawk 4-3504 
©] sattons oF sent | See 
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New 


completely 
equipped 


EF 


RESEARCH 
BUILDING 











View of One Bay in the New Research Building 
Showing the Continuous Strip and Bell Furnaces. 


to develop and test improved heat treating techniques 


benefitting all metal producers and fabricators .. . 


From the company’s earliest beginning 
research has been traditional at The Electric 
Furnace Co. 


Now, our facilities are much enlarged. The 
entirely new building is 80 ft. wide x 180 ft. long. 
Equipment includes a continuous strip furnace 
suited for processing at various cycles; bell, wire 
mesh belt, batch and pusher furnaces, with and 
without forced circulation; vacuum furnaces for 
batch or continuous operation; endothermic and 
exothermic generators; ammonia dissociators; 
atmosphere refrigerators; adsorption type gas 
dryers; CO, scrubbers, and completely equipped 
chemical and metallurgical laboratories. 
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Gas-fired, Oil-fired and Electric Furnaces for Heat Treating any Product, 


300 West Wilson Street 


From these new facilities will come improved 
techniques for treating familiar materials, and 
new techniques for treating the newer metals of 
the jet and space age;— also expanded testing of 
critical materials used in our furnaces, to main- 
tain our unsurpassed standards of quality and 
performance. 

As in the past, our research facilities will be 
available to metal producers and processors, for 
development and test work, conducted, if 
desired, in the presence, and with the assistance 
of your own technicians and production men. 

This completely modern laboratory is as 
close to you as your telephone. Feel free to use 
it frequently! 


alem -~ Chuo 


THE ELECTRIC FURNACE CO. 


Using any Process, any Hourly Output. 


Branch Offices in Detroit, Mich., Santa Ana, Calif., and Cheshire, Conn. Canadian Associates, Canefco Limited, Toronto 13, Ontario 
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‘Looking for a dependable source 


for steel rolls? Call National,” 


says Bill Mason, Assistant to Manager—Roll Sales. 
[ey ek 


“When you call, let me tell you about our complete customer serv- 
ice and our expanded facilities for producing steel rolls . . . plain or oom 
; . tea, NATIONAL 
grooved, in all grades. Many of our facilities are new, from the steel 
foundry building itself to the melting and heat treating furnaces, and 
precision machining equipment. 
“Also, you can be sure that from the time your order reaches us 


it will get the individual attention given every roll order at National 
from careful checking of specifications and skillful manufacture to GENERAL STEEL CASTINGS 
follow-through in the field by experienced representatives. 2 ee 
“We believe this special attention is reflected in the outstanding National Roll & Foundry Division 
performance of National rolls in our customers’ stands. You will be Avonmore (Westmoreland County) Pennsylvania 
pleased with their performance in your stands. General Steel Castings Corporation: General Offices, Granite City, Ill. 
“Call National for your steel roll requirements.” Plants: Granite City, Ill.—Eddystone, Pa.—Avonmore, Pa. 
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100” 5 Stand 
Continuous 
Hot Aluminum 
Finishing 
Train 


~~ PITTSBURGH, PENNSYLVANIA 
Plants at Pittsburgh, Vandergrift, Youngstown, Canton, Wilmington 


SUBSIDIARIES: Adamson United Company, Akron, Ohio; Stedman Foundry 
and Machine Co., Inc., Aurora, Indiana 


Designers and Builders of Ferrous and Nonferrous Rolling Mills, Mill Rolls, Auxiliory Mill and Proc- 


essing Equipment, Presses and other heavy machinery. Manufacturers of Iron, Nodular lron and 
Steel Castings and Weldments, 











the basic coupling 
principle that 
couldn't be 

; This principle 
improved... aioe ony 
... large or small 


...out-perform 
all others 








Ihe principle embodied in Koppers 





gear-type. self-aligning Fast’s coup- 
lings couldn’t be improved by anyone. 
lhroughout industry, Fast’s couplings 
are accepted as the most dependable 
couplings on the market. Experience 
has proved that they frequently outlasi 
the equipment they connect. 

Fast’s couplings are sufficiently com- 
prehensive in types, sizes and versatil- 


ity to meet almost every known need: 





for couplings. Available in forged steel 
for shaft sizes from 34” to 6%” and 
in cast steel for shaft sizes from 514” 
to 32”. 

Nearly 40 years of coupling exper- 
ience guarantees that Koppers can 
supply the right coupling engineered 
for a given application. For the book- 
let describing Fast’s couplings applica- 
ble to your equipment, write today to: 
KOPPERS COMPANY, INC., Fast’s Cou- 
pling Department, 5007 Scott Street, 
Baltimore 3, Maryland. 








THE ORIGINAL 


FASTS Couplings 


Engineered Products Sold with Service 
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Want a better way to handle 
your heaviest loads? 









Automatic Elbolift unloads eight 15,000-Ib. tinplate 
coils on 52” square pallets through 7’ wide boxcar 
door in as little as 9 minutes. 














Exclusive lever design permits Automatic Elbolift truck road flat bed truck with no further maneuvering of 
to spot 20,000-Ib. coil of tinplate in center of over-the- coil necessary. 


Now, you can have greater 


SPELD MANEUVERABILITY STABILITY 


Automatic offers the most complete line of 
heavy-duty trucks...unequalled for versatility 
in capacities up to 100,000 Ibs. 


Extra-heavy loads call for extra-dependable equipment. Anything 
less can be dangerous and costly. That’s why so many materials 
handling men depend on Automatic to handle their heavy loads. 
Automatic trucks are real standouts in the heavyweight class. 
They’re always equal to the task at hand. Whatever your problem, 
whatever the weight load involved, you can find a truck exactly 
suited to your individual needs in Automatic’s complete line of 
heavy-duty equipment. 

No other line matches the versatility and range of Automatic’s 
heavy-duty trucks! Elbolift models, capacities 12,000 thru 25,000 
lbs.; Skylift Giant, fork, ram and upender models, capacities 20,000 
thru 100,000 lbs.; low-lift platform models, 4,000 thru 100,000 lbs.; 





Model LF-100 mast-type Automatic truck equipped 
with ram easily handles 10,000-Ib. steel coils. 





Electric and Die Handlers, capacities 5,000 thru 100,000 lbs. Get the full 
/ \ | Jj? @¢ story now. Just mail the coupon below. 
_) 4 » . * 
r\U lO | 1 y Advanced Materials Handling at Less Cost to You 






Industrial Trucks 


0 Please send complete information on Automatic Heavy-Duty Trucks 


m7 


0 Explain convenient lease plan for Automatic Industrial Trucks 





AUTOMATIC 
TRANSPORTATION COMPANY Name Title 


Division of The Yale & Towne Manufacturing Company 
47 West 87th Street, Dept. K-9 Chicago 20, Illinois 
WORLD'S LARGEST EXCLUSIVE BUILDER OF ELECTRIC-DRIVEN INDUSTRIAL TRUCKS 














Firm Name 








Address. 











City and Zone 








ATMOSPHERE 





60% CO 





APPLICATION 


Pusher Type 
Malleabilizing 
Furnace 


Refractories withstand 





iatm ospheres 


CONSTRUCTION 


Walls lined with B&W K-23 
Insulating Firebrick backed with B&W 
K-20 IFB. Roof construction—9’-0” 
wide sprung arch of B&W K-23 IFB. 


RESULTS 


No major rebuilding in 21 years. 











40% CO 


Radiant Tube 
Annealing 
Furnaces 


Malleable Iron 
Company 


Bases lined with 7” Kaocrete-A, 
backed with 6” Kaolite-20. Base 
size—21'-9%” x 9'-9%”. 
Temperature 1550 to 1600 F. 


In service 11 years. Reducing 
atmosphere has no effect on the base. 
All portable annealing furnace 
bases in plant lined with B&W 
castables. Maintenance costs reduced 
greatly. 





Bell type covers lined with 9” B&W 
K-23 IFB standard shapes in the 
arch, side and end walls. 132” K-23, 
with Kaowool, is used around the 
radiant tube openings. Cover is 
22’-6” x 10’-5Y2” outside x 8’-42” 
to top of arch. 


After approximately 6 years of 
service, lining showed no disintegra- 
tion from reducing atmosphere. 





65% CO 


Radiant Tube 
Annealing 
Furnace 


Base lined with 52” Kaocrete-A 
and 32” Kaolite-20 on top of 52” 
of block insulation. Base size 

21’-9” x 9’-9”. Temperature 1700 F. 


Formerly heavy firebrick linings 
required rebuilding yearly. B&W 
castable construction has given more 
than 9 years’ service. Customer 
standardized on B&W castables. 





> 100% Nz 
"and 
100% Ho 





Elevator Type 
Annealing 
Furnaces 


Large Steel Co. 


Walls lined with 9” B&W K-23 
IFB plus 3” K-20 IFB. Furnace 

size 6-0” x 16’-0” x 4’-0”. 
Temperatures in excess of 2100 F. 


B&W refractories show no sian of 
deterioration in six furnaces of this 
type in 3 years’ operation. Barring 
mechanical damage, refractories 
should give long additional service. 












100% He 





Rectangular 
Hood Type 
Annealing 
Furnaces 





60 Furnaces, 24 have wall construc- 
tion consisting of 18” B&W K-26 

IFB plus 2%” K-1620 IFB. 36 units 
use wall of 9” B&W K-26 IFB plus 
5” K-1620 IFB. Furnace size—12’-0” 
x 8’-6”. Temperature 2150 F. 
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Of the 60 covers in service only 2 
were rebuilt after 2 years’ service. 
Plant masonry superintendent 
reports no shrinkage; estimates 

15 years’ additional life if not 

for mechanical abuse. 
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® 
alent reviews }=—— - 
By MELVIN NORD, Patent Attorney, Detroit, Mich. 


CONTINUOUS IRON ORE 
REDUCTION PROCESS 


A U.S. 2,873,183, issued Feb. 10, 
1959 to Robert D. Pike, deseribes a 
continuous reduction process for 
converting iron ore to iron and a 
small percentage of iron oxide, and 
depositing in the ore, carbon for sub- 
sequent reduction of the iron oxides 
in a steelmaking furnace. 

\s shown in Figure 1, the appara- 
tus used consists of a shaft 10 having 
an upper section ILL for preheating 


Figure 1 
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(optes of palents may he oblatne d from lhe Commusstoner of 


Palenls, Washinglon 25, D.C., al 20 cents .. 


.. patents 


reviewed cover period January 27, 1999 through February 17, 1959. 


and reduction, a central portion 13 
for carburization, and a lower por- 
tion 12 for cooling. 

After reduction the ore passes a 
number of air-actuated sylphon bel- 
lows pokers 33, to break up the ore 
and prevent incipient sticking. CO 
then deposits carbon in the ore, in re- 
gion 15. 

The arrangement of an annular 
chamber surrounding a pilot 14 has a 
number of advantages, in that it pro- 
vides a suitable valving mechanism 
between the stages in a continuous 
process and at the same time re- 
duces the head or ore on any section 
of the process and permits an easy 
and convenient way to separate the 
streams of different kinds of gas: 


combustion gases, reducing gases, 


carburizing gases, and cooling gases 


for the various steps of the furnace. 


PREPARATION OF SELF-FLUXING 
SYNTHETIC IRON SCRAP 


A U.S. 2,871,115, issued Jan. 27, 
1959 to Jagdish C. Agarwal, as- 
signed to United States Steel Corp., 
describes a method of preparing a 


self-fluxing synthetic serap iron 
product. 

In the usual fluidized bed reduc- 
tion of iron ore, reduced iron ore 
fines, still 
agglomerated and charged to a steel- 
making furnace, replacing the usual 


containing gangue, are 


scrap charge 


In accordance with the present ih- 
vention, lime is incorporated with 
the reduced and agglomerated syn- 
thetic scrap product, in an amount 
calculated to flux the silica and phos 


phorus present as gangue 


GAS TREATMENT OF IRON 


A U.S. 2.874.038, issued Feb. 17, 
1959 to Adalbert Ruhenbeek, Wil- 
helm Mattheis, and Josef Zirn, pro 
vides a method of reducing oxide 
impurities in molten iron and iron 
alloys, including steels, and other 
molten metals containing oxide slag 
impurities, by treatment of the 
molten metal with hydrogen. 

The hydrogen may be introduced 
as a gas, by utilizing porous units 
through which the hydrogen is fed 
into the melt in the form of bubbles. 
\lternatively, it may be introduced 
into the melt in solid form, e.g., in 
the form of a chemical salt, such ; 
ealeium hydride. 


SEAL FOR BLAST 
FURNACE HOPPERS 


A U. S. 2.872.054. issued Feb. 3, 
1959 to John D. Geiser, assigned to 
Interlake Lron Corp., 
improved bell-and-hopper seal fora 


describes cuni 


blast furnace 

A difficulty encountered in the op 
eration of a blast furnace equipped 
with a revolving small bell and hop- 
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Figure 2 


per relates to the maintenanee of an 
effective seal against the escape ol 
dust-laden furnace gases through the 
sonular space between the revol\ Ye 
hopper and the top ol the furnace 
shaft. This difficulty is more pro- 
nounced and more likely to occur in 
those furnaces which are operated 
under a high pressure condition. 

The present invention provides il 
solution to this problem by provid- 
ing two sealing rings between a ro- 
tating portion of the hopper and the 
stationary part of the furnace and by 
introducing « material under pres- 
sure between the rings to overcome 
the gas pressure bearing against the 
bottom, eg., Water or grease under 
pressure, Where water Is used, pro- 
vision is made for discharging any 
liquid which escapes past the sealing 
rings, to a point outside the furnace, 
whereas Ihh the cause of grease under 
pressure, PrOVISLOLL Is made for any 
grease escaping the lower ring to drip 
into the large bell hopper. In either 
case the rings operate to seal the fur- 
nace without creating excessive fric- 
Lion. 

The water or Vreuse Ls introduced 
through conduit 40, shown in Fig- 
ure 2, between sets of upper and 
lower sealing rings 51 and 56. Any 
water that escapes past the sealing 
rings may be discharged through 
conduit 41 


APPARATUS FOR GAS FLUSHING 
OF MOLTEN METAL 


A U.S. 2,871,008, issued Jan. 27, 
1959 to Etienne Spire and assigned 
to An Liquide, 
Etude et Exploitation des Pro- 


cedes Georges Claude, deseribes an 


Societe pour 


apparatus for introducing gases into 
molten metals. 
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In Figure 3, a ladle 1 comprises a 
metallic outer shell 2 and a refrac- 
tory lining 3, made for instance of fire 
clay. The base of the ladle is pro- 
vided with a refractory porous plug 
t which has an upper face 5 sub- 
stantially flush with the adjacent in- 
ner wall of the lining. The side walls 
6 of the plug are in close contact with 
the adjacent lining, to which they 
are preferably sealed by means of an 
appropriate refractory cement, and 
the lower or outside face 7 of the 
plug is enclosed within the gas 
chamber 8. This gas chamber 8 is 
provided with a nipple 9 through 
which gas is admitted under pres- 
sure. This gas diffuses through the 
plug 4 and comes into contact with 
the molten metal at the upper part 5 
of the plug. The gas is finely divided 


Figure 3 





bubbles and flushes 
through the molten metal. The 
porous plug 4 is held in place by 
extensions 1O of a lid 12> which 
closes the bottom of the gas cham- 


into) small 


ber 8, to which it is 
attached by bolts 13. 


removably 


INGOT MOLD 


A U.S. 2,871,532, issued Feb. 3, 
1959 to Mark H. Gathmann, as- 
signed to United States Steel Corp. 
relates to big-end-down ingot molds 
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Figure 4 




















having interior walls formed with 
vertical corrugations, flutes or rip- 
ples. These corrugations have a 
tendency to produce an erosion and 
cracking on the bottom of the mold 
in the ingot forming chamber when 
the mold is supported on a flat stool. 
The molten steel as poured flows 
and surges against the bottom of the 
mold wall and the corrugated see- 
tions of the mold form stops or bat- 


OTHER PATENTS OF INTEREST TO THE IRON AND STEEL ENGINEER 


Patent 
No. Date Subject 
2,870,664 1/27/59 Vertical-type rolling mill 


2,871,117 1/27/59 


2,871,118 1/27/59 
nickel steel welds 


Low alloy ferritic steel for high temperature 
application......... 
Resistance to hot-cracking of chromium- 


Inventor or assignee 


inter-Continentaler 
Huttenbau 
Union Carbide Corp. 


Union Carbide Corp. 


2,871,278 1/27/59 Liquid seal for electrodes of electric smelt- Elektrokemisk A-S 
I Soe a Siaane: 5 Waa a oraak a, 410 

2,871,737 2/3/59 Reinforced rolling mill rolls.............. Harry M. Malachowski 

2,871,940 2/3/59 Continuous control for strip mills......... Republic Steel Corp. 

2,872,039 2/3/59 Strip inspecting apparatus............... The Wean Engineering 
Co., Inc. 

2,872,174 2/3/59 Roller hearth furnace.................. Drever Co. 

2,872,175 | 2/3/59 | Annealing furnace...................06. Compagnie de Pont-a- 
Mousson 

2,872,176 2/3/59 OTe rere rrr Diffusion Alloys, Ltd. 

2,872,179 2/3/59 Manufacture of nodular cast iron......... Magnesium Elektron, 

td. 
2,872,180 2/3/59 Apparatus for adding solid material to mol- A. J. Boynton & Co. 
Sere pe ety ore 

2,872,833 | 2/10/59 | Cold rolling mills...................000- National Research De- 
velopment Corp. 

2,872,980 2/10/59 Apparatus for trimming strip............. = Wean Engineering 

0., Inc. 

2,873,187 | 2/10/59 | Austenitic alloys....................008- Allegheny Ludlum Steel 
Corp. 

2,873,188 2/10/59 Addition of nodulizing agent to cast iron... Union Carbide Corp. 

2,873,231 2/10/59 | Coke oven regenerators................. Simon-Carves Ltd. 

2,873,803 | 2/17/59 | Apparatus for treating strip.............. Wean Engineering 
Equipment Corp. 

2,873,862 2/17/59 | Soaking pit cover handling apparatus..... Surface Combustion 


Corp. 
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SCPE toh 
LIBRATROL: 500 


... the complete digital process control computer 
packaged for on-line applications 


The LrsratrRou-500 is the equivalent of a 3-shift 
engineering staff, available to analyze and/or con- 
trol every function of your plant, for continuous 
improvement of productivity, cost, and product 
quality. 

Most modern process control systems can utilize 
the GPE Controls Lisratrot-500 for logging, su- 
pervisory or closed-loop control — at little addi- 
tional cost. This is because the basic standard 
LiBRATROL-500 package is complete — including in- 
put and output, scanning, computing, and logging 
functions tailored to process control requirements. 


The LrsrAtroi-500 digital control computer is 
priced at $84,500 complete. Other models also 
made by Librascope are available. 


Write for complete details about the 
GPE Controls LIBRATROL—500 
and its application to process control systems 
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GENERAI 


Specifications of Standard 


LIBRATROL: 500 
PROCESS CONTROL COMPUTER 
INPUTS 


Continuous multiple-switched electrical 
signals from temperature, pressure, flow, 
composition, PH, etc. 

QUICK ACCESS LOOP: 64-word recircu- 
lating register for parallel input, compu- 
tation, and output. 

SPEED: 66 samples per second. 
NUMBER: 8, expandable to 512 with ad- 
ditional optional plug-in components. 
SEQUENCE: By computer command; 
changeable by program. 

VOLTAGE RANGE: 0-1 and 0-10 (or more) 
volts d.c. 

MANUAL: Flexowriter and punched paper 
tape. 

DIGITAL CLOCK: Internal, pure binary, 
real time to provide time of day for 
logging. 


OUTPUTS 
Flexowriter and punched paper tape; and 
computer logic producing 10-bit address- 
able word to actuate relays for control 
signals. 
SPEED AND NUMBER: 66 outputs per 
second; time-sharing permits unlimited 
number. 
SEQUENCE: By computer command; 
changeable by program. 
TIME READOUT: From digital clock. 
TYPICAL OPTIONAL CONTROL FUNC- 
TIONS AVAILABLE: Alarms, voltage level, 
bridge balance, relay closure, setpoint, 
reset rate, proportional band, variable 
time delay, recorder, plotter. 


GENERAL SPECIFICATIONS 
COMPUTER TYPE: General-purpose 
digital. 
NUMBER BASE: Binary. 
MODE OF OPERATION: Serial. 
INSTRUCTION TYPE: Single address. 
NUMBER OF DIFFERENT INSTRUC- 
TIONS: 16 
MEMORY TYPE: Magnetic drum. 
MEMORY CAPACITY: 4096 words. 
WORD LENGTH: 30 bits plus sign, 
CLOCK FREQUENCY: 136 KC 
ADD TIME (Excluding Access): 0.25 mil- 
liseconds. 
MULTIPLY TIME (Excluding Access): 15 
milliseconds. 
WEIGHT: 1000 Ibs. nominal. 
SIZE: 30” x 42” x 60”. 
POWER REQUIREMENTS: 117 volts 
(+10%) 17 amperes 60 cycles. 


OPTIONAL EQUIPMENT 
PHOTOELECTRIC READER: High-speed 
punched paper tape input for buffer 
storage. 
MAGNETIC TAPE: Storage for additional 
input, output, and computing infor- 
mation. 
MAGNETIC-CORE MEMORY: For quick 
access to stored data. 
PUNCHED CARD INPUT. 
LINE PRINTER: High speed data-logger 
printing 14 digits at a time. 
TYPEWRITER SELECTOR: For multi- 
station printout. 
RELAY SENSING EQUIPMENT: For 
changing computer program in accord- 
ance with plant or product requirements. 
GRAPHIC PANELS: For visual display of 
information. 
CONSTANTS PANEL: Manual digital data 
insertion or readout for operation by non- 
technical personnel. 


Ceold P R i ( | Ss [ O N GPE Controls, Inc. (formerly Askania Regulator Company) 
OMPANY 240 East Ontario Street *« Chicago 11, Illinois 











A Subsidiary of GENERAL PRECISION EQUIPMENT CORPORATION 
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ar Which is the enuse of the fast 
erosion of the mold walls at this 
prernnat Lhe apexes ol the corruga- 
tions form a nucleus for the starting 
of cracks which progress, with the 
number of ingots cast, from the in- 
ide of the bottom section of the 
mold wall to the outside surtace of 
the ingot mold wall. These cracks 
fill with molten steel which when 
solidified produces a pull or binding 
iChLiOn agaist the seetions between 
cracks. This causes a break or pull 
out of mold iron from the bottom 
ection of mold wall, thus decreasing 
mold life 
that cracks of this type grow in 


It has also been observed 


length and cnuse serious fins to be 


produced on ingot surfaces. These 
fins cause nn Increase in senarfing and 
chipping costs when conditioning 


the mgots 


The present Invention over- 
comes these disadvantages, 1y pro- 
viding a big-end-down corrugated 
ingot mold having a plain interior 
Wall at its bottom portion, as shown 


in Figure 4 


APPARATUS FOR 
HANDLING PIPE 


A U.S. 2,873,840, issued Feb. 17, 
1959 to David C. Kerr and Stanley 
IX. Kifer, assigned to United States 
Steel Corp., provides a mechanism 
for removing pipes laterally from a 
conveyor over which they travel in 
an endwise direction. 

\s shown in Figures 5 and 6, the 
driven rolls 2 and + deliver the pipe 
toastop plate 8S. Beenuse of the up- 
ward slope of the skid plate 10, a pipe 
moving toward the stop plate 8 will 
have its forward end elevated as it 
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Figure 7 


slides forwardly over the surface of 
the skid plate 10, and thus to lower 
its trailing end into the spiral groove 
15 of roll ec. The pipe is then moved 
laterally outwardly, and rolled onto 
2 supporting rail 22 of a run-out ta- 


ble 
CHARGING OF 
EXTRUSION PRESSES 


A U.S. 2.870.920, issued Jan. 27, 
1959 to Olof Alvar Granstrom and 














Krik G. M. Hackzell, assigned to 
Aktiebolaget Svenska Metallver- 
ken, describes a charging appara- 
tus for feeding ingots, blooms, or bil- 
lets to vertical extrusion presses. 

In Figure 7, numeral 1 designates 
au heating furnace. The heated blanks 
are fed trom the furnace by the 
pusher 2. The blanks are carried 
from the furnace in the chute 3 and 
enter the basket 4, which is then in a 
horizontal position. The basket 4 is 
supported in the fork 5 by means of 
the pivots 6. The leg 7 of the fork 5 is 
formed as a connecting rod, which is 
arranged for travel in a cylinder § 
serving as a retainer, where it is op- 
erated by means of compressed air. 
The evlinder 8 is fixed to an arm 9, 
which is pivotally supported by a 
shaft 10. 

The arrangement may then be 
turned about the shaft 10 fron: the 
position shown in full lines in Figure 
7, in which the blank is received, to 
the position shown in dotted lines, 
in which the basket is in alinement 
with the receptacle bore 12 of the 
press 11. For this purpose the basket 
is connected to the eylinder 8 by 
means of a link 13, which is pivot- 
ally supported at one of its ends by 


I+. 
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This Man Can Help You 
Get More Efficiency From Plant Equipment 


Efficiency is what you want from your plant equip- 
ment, and the Dowell engineer can help you get it. 
Plants in every major industry—for example, oil refin- 
ing, chemical, public utility, steel and paper—are 
getting productive results from economical chemical 
cleaning by Dowell. 

To remove scale and sludge from your process 
equipment, boilers, tanks and piping, Dowell engi- 
neers provide knowledge and tools you can get from 
no other chemical cleaning service. You get cleaning 
knowledge gained from developing and working with 
the rigorous cleaning standards of the missile program 
at Cape Canaveral. You get new tools and chemicals 
from a continuous research program. For example, 
Dowell recently introduced a new high-velocity jetting 
device for cleaning tube bundles. 

And you get 20 years’ worth of experience in all 





types of industry from Maine to California. Plant 
operators find it pays to call Dowell on even the 
smallest job. But they also know that Dowell has the 
manpower and equipment to clean the largest and 
most complex systems. 

The Dowell engineer takes pride in doing your job 
so well that you will continue to call him for your 
cleaning work. This desire to do your job well covers 
every facet of service—from seeing that you get sol- 
vents exactly as specified, to supervising Dowell’s 
full-time safety program. Every precaution is used to 
protect your personnel and equipment. 

Prompt service and detailed information is yours 
from any of the 165 Dowell stations and offices. Get 
more efficiency—economically—with the help of the 
largest, the oldest, the most experienced chemical 
cleaning service—Dowell, Tulsa 1, Oklahoma. 





Chemical cleaning service for all industry << 
DIVISION OF THE DOW CHEMICAL COMPANY 
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Superex is easily combined with other insulations such as Johns-Manville 


Thermobestos®, J-M 85‘: 


Magnesia or J-M Insulating Fire Brick. 


Only Johns-Manville Superex insulation 
performs 3 ways better at high temperature! 


Kew industrial products are so outstand- 
ingly superior, or so widely used in their 
area of application, as Johns-Manville 
Superex® Insulation. 

A block insulation formulated of diato- 
maceous silica and asbestos for furnace 
and other applications, Johns-Manville 
Superex brings many advantages to high- 
temperature service—each contributing 
to reduced construction, maintenance 
and operating costs. 

Superex is installed with measurable 
savings in time and labor! It is easy to 
weighs only 2 lbs. per 
available in 


cut and handle... 
sq. ft. per inch thickness... 


a wide variety of large block shapes and 
sizes. At high temperature—the mate- 
rial’s excellent insulating value, thermal 
stability and resistance to shrinkage keep 
fuel costs low. Equally important—Su- 
perex saves on maintenance, too 
easily withstands the daily abuse of nor- 
mal service. 

Send for your copy of IN-190A, the 
12-page design and technical data bro- 
chure. It lists suggested applications— 
gives complete heat transmission tables 
and performance data. Write for it today. 
Address Johns-Manville, Box 14, N.Y. 
16, N.Y. In Canada, Port Credit, Ont. 





Saves waste. Superex comes in 7 


standard thicknesses from 1’ to 4 
Other sizes available on order. 


JOHNS -MANVILLE 


JOHNS-MANVILLE JM 
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Work rolls are mounted on Timken 
Tapered Roller Bearings as in this 
typical application. 





New design TIMKEN’ bearings carry 
a big load at Kaiser Steel 


HIS United Engineering-built 

4-Hi cold mill usesa new design 
of Timken"® bearing on the work 
rolls. 20 Timken tapered roller 
bearings in all. This mill is located 
at Kaiser Steel’s Fontana Works, 
where 37 stands of hot and cold 
mills use Timken bearings. 

With 20% greater radial and 80% 
greater thrust capacity, internally 
redesigned Timken bearings can 
give you greater tonnage life per 
bearing. And because the new 
design bearings give more capacity 
at no increase in space, they make 
higher performance, lower operat- 
ing cost possible. 

Their tapered construction lets 


BETTER-ness rolls on 
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Timken bearings take both radial 
and thrust loads. No extra thrust 
devices are needed—further cost- 
and-space savings. Because they’re 
geometrically designed and pre- 
cision- made to roll true, Timken 
bearings practically eliminate fric- 
tion. They ro// the loads. 

These new design Timken work 
roll bearings are running up out- 
standing records because: 1) 
Timken advanced engineering 
designed these bearings specifically 
for the job; 2) They are precision- 
manufactured for longer life. 
Performance records by mill opera- 
tors everywhere (one reports 75% 
more tonnage life per bearing) show 


sf 


that Timken work roll bearings 
provide lowest cost per ton of 
steel rolled. 

Specify Timken tapered roller 
bearings for your new or existing 
mill equipment. They make ma- 
chines better. And better machines 
do better work. That’s BETTER- 
ness. Its symbol is the trade-mark 
“TIMKEN”. Look for it on your 
bearings. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, 
Ontario. Cable: ‘““TIMROSCO”’. 


This symbol on a product means 
its bearings are the best. 
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P-G has BOTH! 
STANDARD Resistors 
WELDED Resistors 


Write for Bulletins 


ESTABLISHED 1892 
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P-6) the ORIGINAL 


Steel Grid Resistor 


has proven this 
for many years 





Different, because steel and mica, both extremely durable 
materials, coupled with P-G exclusive design produce a resistor 
of great mechanical strength. There is nothing to break. With 
accurate resistance values and adequate carrying capacities, 
P-G Resistors outlast ordinary resistors. Tell us your specifica- 


tions and let P-G solve your resistor problem. 


eal od © Pe ee ee Boh’ A —a |; Bm eng -l1lemetel 1-7-4 bh 2 


OFFICE and FACTORY— Kenton Lands Road, Erlanger, Kentucky 


MAILING ADDRESS—Box 709, Covington, Kentucky 
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SECO’s experienced staff of trained 
engineers . . . men highly skilled in 
design and execution . . . are available 
to assist you in solving all problems 


Predictable Performance 


you may be experiencing through 1S yours 
the use of ordinary Steel Slitting 


Equipment. when you 
These specialists are at your service 

to eliminate production (and profit) change to 

bottlenecks that are unique to your 

particular operation and can recom- 4 Al 

mend and design a Custom-Built % Bee OO | 

Slitter to your exact specifications, 

meeting all your production require- Slitting 


ments, with predictable performance. : 
Call or write TODAY. Lines 



















SECO Steel Mill Equipment 


e Leveling and Shearing Lines 


e Combination Edging and Flat- 
tening Lines 


e Tension Reels for Strip Polishers 
e Narrow Strip Grinding Machines 


e Multiple Strand Pull-out Rolls and 
Take-up Frames 


e Strip Coilers (Up and Down Type) 
e Traverse Reels for Narrow Strip 
: ‘ e Steel Coil Up-enders 
48’’ SLITTER << ae 

is 4 Scrap Ballers 


Rotary eccentric type for pull-through slitting, 
featuring removable sub-base with housings and 
complete arbor assembly, for quick change-over 
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descaling at Lukens Steel 





Latest successful technique of high-pressure descaling 
is now being performed in this modern steelmaking facility 
designed by Mesta Machine Co. 


The initial high-pressure descaling operation uses De Laval 
split-case multi-stage pumps as shown in the photograph below. 
Each pump supplies cold water at 1000 gpm and 1600 psig. 
Electric motors rated at 1750 hp drive the pumps through speed 
increasers which raise the speed from 1200 rpm to 4250 rpm. 


De Laval pumps also serve Lukens on a 1200 psig descaling 
system in another section of the Coatesville, Pa. mill. 


One of several arrangements available for descaling service at pressures 
of 1000-1200-1600 psig and capacities to 2200 gpm. 


i: DEEENEM Steam Turbine Company 


870 NOTTINGHAM WAY, TRENTON 2, NEW JERSEY 











_ TIPS FROM A 
ms 846 ROLL MAKER'S NOTEBOOK 


MACKINTOSH-HEMPHILL DIVISION, £. w. BLISS COMPANY, Pittsburgh 3, Pennsylvania 


Cast mill rolls * Johnston cinder pots * rotary tube straighteners * end-thrust bearings * heavy-duty lathes * steel and special alloy castings 


Balancing bite, slip and wear in stretch-reducing rolls 


8 10 


STAND NUMBERS 


From the roll maker’s standpoint, the stretch-reducing 
mill is full of contradictions. The rolls must provide 
good “bite” on the tubing, without squeezing it so 
hard that it buckles. Actually, this is impossible in a 
pair of stands: in practice, operators have found that 
at least six stands are needed before the mill starts to 
produce any reduction in the tube wall. In other 
words, so much slippage occurs that the tube length 
is not being stretched at all before the entering end is 
gripped by the rolls in the sixth stand. 


Roll for early stand of a stretch reducing mill, showing 
pass. Wear is most severe at sides of passes where slippage is at 
Qa maximum. 


— > 560 F.P.M. 
MU UM 


| LeTH.—>! 
1 . <-CROP END L&TH.—> 


Because of slippage in all stands, wall is not reduced to spe- 
cified thickness until at least six stands are gripping the tube 
length. Heavy wall section develops at front of tube making for 
long crop lengths. 


The greater reductions taken in this type of mill as 
compared to a sinking-sizing mill, combined with the 
large amount of slippage, make it imperative that the 
rolls used show good and uniform hardness penetra- 
tion. Naturally, extremely high hardness is out of the 
question because of the necessity for good “bite” in 
order to develop the tension that stretches the tube. 
However, uniform hardness over the entire pass makes 
for even wear, easier adjustment as wear increases, 
and finally, longer runs before redressing becomes 
necessary. 

Actually, our experience with rolls in this kind of 
service indicates that wear is most severe at the edges 
of the pass. Hence, any tendency toward lower hard- 
ness at the center of the pass may actually make for 
a balanced rate of wear over the entire working 
surface. 

Mack-Hemp Technigrain® low alloy iron rolls con- 
sistently turn in enviable performance records in 
stretch-reducing mills. In the larger newer mills we 
recommend our nickel alloy iron Nironite® annealed 
to a low hardness for best possible wearing qualities. 
Both types are carefully controlled to assure an even 
hardness penetration, and keep slippage to the neces- 
sary minimum even with the relatively high reduc- 
tions taken in each stand. 

Mack-Hemp rolls are serving in every type of mill, 
from the oldest to the very latest designs. As a result, 
we are adding constantly to our store of data on roll 
performance. We are pleased whenever roll users call 
upon us for advice on matters of roll use and selection 

. if you have a specific problem why not ‘phone or 
write us today? 


MACKINTOSH-HEMPHILL 


You get more tonnage from the rolls with the Striped Red Wabblers 
Division of E. W. BLISS COMPANY 


Presses, Rolling Mills, Special Machinery 


(a 








a new concept in ship unloaders! 
Dravo completes new type rope-operated 
man-trolley unloaders at Burnside, La. 


A new type ship unloader was de- 
signed and built by Dravo for the 
Greater Baton Rouge Port Commis- 
sion’s bulk marine terminal on the 
Mississippi River at Burnside, La. 
Two of these machines operate on 
an 858-foot Dravo-built dock. 

The new public terminal, oper- 
ated by Ramsay, Scarlett & Co., Inc., 
is the largest facility for handling 
bulk cargo in the Gulf Coast area. 

An entirely new concept in trav- 
eling ship unloaders, this unique, 
rope-operated, man-trolley design 
combines advantages of the conven- 
tional man-trolley unloader with 
the light-weight construction of 
rope-operated machines. The result 
is a highly efficient unit that reduces 
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ship turn-around time to a mini- 
mum never before obtainable with 
a rope-operated unloader of com- 
parable size. 

All hoisting machinery is located 
in the structure’s tower, greatly 
reducing the weight of the man- 
trolley. The bucket, which has a 
hoist speed of 540 feet per minute, 
is suspended from a ring-type turn- 
table and can be rotated for more 
efficient digging under decks. Oper- 
ators have an unobstructed view into 
either barges or ships’ holds. The 
man-trolley can be racked back and 
forth along a 149-foot runway at 540 
feet per minute. 

The reeving system (patents 
applied for) of the new unloaders 


greatly reduces down time for 
bucket changing and rope replace- 
ment. Substantial savings are 
realized in rope costs, too, since a 
minimum of rope is wasted when 
replacing sections damaged by ships’ 
hatch coamings. 

Find out how Dravo’s design and 
building know-how can help solve 
your bulk materials handling prob- 
lems. Simply call us at Pittsburgh, 
Spalding 1-1200, or write to 
DRAVO CORPORATION, PITTSBURGH 
25, PENNSYLVANIA. 


DRAVO 


Sc OR PO KR aA TFT I 
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Wire Coil 
Annealers 


Charge end of a Drever furnace for annealing stainless 
steel wire coils installed at the Stainless Steel Division 
of Jones & Laughlin Steel Corp., Detroit, Michigan. 


After operator places coil on charge fork, the entire 
operation into the furnace and from the furnace into 
the quench is automatic. 


Discharge end of furnace showing Tilting mech- 
anism after coil has been discharged into J stn 


Two quenches are 
- supplied; water 
and oil quench for 
400 series. 


Drever's gas-fired coil annealing furnace is designed to 
handle (4) 250 Ib. coils of wire per hour. Coils vary from 
36” to 48” O.D. in size and from 200 to 250 Ibs. in weight. 


Uniform and rapid heating of coils is acoaipraved with a 
is REV. E R _ minimum of scale formation. : 


COMPANY Consult Drever engineers on your stainless wie rod, bar,. 
sheet, plate and strip heating problems. 





RED LION ROAD BETHAYRES, PA. 
: ae ee 
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QUALITY KNIVES FROM 


HEPPENSTALL 


HEPPENSTALL COMPANY 


PITTSBURGH 1, PENNSYLVANIA 


PLANTS: Pittsburgh, Pa. « Bridgeport, Conn. 
Indianapolis, Ind. « New Brighton, Pa. 


MIDVALE-HEPPENSTALL COMPANY 
NICETOWN, PHILADELPHIA 40, PA. 

DIE BLOCKS * FORGINGS * BACK-UP ROLL 

SLEEVES * RINGS * INDUSTRIAL KNIVES 

* MATERIALS HANDLING EQUIPMENT 


A knife is only as good as the steel that’s in it. 
Exact heat treatment by Heppenstall metal- 
lurgists assures users long, trouble-free service. 


) 


Vs 
PITTSBURGH we | 4 
BICENTENNIAL 
1758-1958 i 











Miniature Electronic Dy- 
namaster Pyrometer—Re- 
cords on 3” strip-chart. 
indicator model features 
easy-to-read 9” scale 
length. 














Dynamaster Electronic Potentiometer Pyrometer—Strip-chart 
model records on chart 11” wide, 120’ long. 


Bristol Millivoltmeter Py- 
rometers—Free Vane* py- 
rometer controllers 
(shown) or indicating 
types. Many control 
modes available. 





Dynamaster Electronic Potentiometer Pyrometer — Round- 
chart model records on 12” chart, indicates on extra large 
scale. 


MODERN PYROMETERS...key to profitable use of HEAT 


Bristol recording and automatic controlling pyrometers for temperatures up to 
5000°F can help you increase product uniformity, cut fuel and maintenance costs 














Bristol makes a wide range of pyrometers for every require 
ment: Electronic potentiometers, millivoltmeter and radia- 
tion types .. . for furnaces, ovens ... every type of heating 
equipment, every kind of fuel. The reliability and accuracy 
of these precision instruments have been proved in thousands 


of installations. 


Take just one advanced Bristol instrument, for example, 
J 


the Electronic Dynamaster* Potentiometer Pyrometer: 


CONTINUOUS STANDARDIZATION PLUS 
ACCURACY OF STANDARD CELL 


Continuous standardization in Dynamaster Electronic 
Pyrometers requires no dry-cells, but still retains the pre- 


cision standard cell for highest stability and accuracy of 


voltage reference. Results: No interruption to operation, no 
batteries to change. And here are just a few of the Dyna- 
master types available: 

A model for every requirement: Dynamaster Pyrometers 
are available as single-pen, two-pen, and multiple-record (up 
to 24 points) strip-chart instruments and as _ vound-chart 
instruments. 


Electric and pneumatic controllers: Both strip- and 
round-chart instruments are made in a very wide variety of 
controllers that meet every furnace and oven control require- 
ment, including the following in a great many forms: 


Electric Control—on-off, proportional input, 3-position, pro- 
portioning, proportional with automatic reset, and time- 
program. 


Pneumatic Control—on-off, proportional, and proportional 
with reset. 


Miniature Dynamaster Pyrometer: full plug-in flexibility 

. takes only 5” x 51%” of panel space, but has same basic 
accuracy, same time-tested operating principle as full-size 
Dynamaster pyrometers described above. Ideal for graphic 
panels and centralized recording or indicating of large num- 
bers of variables. Either electrical or pneumatic control 
types available. 

Write for complete data on Bristol Pyrometers — and re- 
member Bristol offers a complete line of thermocouples and 
pyrometer accessories. The Bristol Company, 123 Bristol 
Road, Waterbury 20, Conn. *T.M. Reg.U.S. Pat.Og. 9-2 


# Fe i =) i Oo L ... for improved production through measurement and control 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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oun MEAD-MORRIS 
UNLOADING TOWERS 





This new Mead-Morrison unloading tower was 
placed in operation on April 27, 1959 at the Wisconsin 
Power & Light Company’s Nelson Dewey Generating 
Station at Cassville, Wisconsin. It unloads coal at a max- 
imum rate of 845 tons per hour. Barges are shifted under 
the tower apron by a Mead-Morrison barge haul system. 
Tower operation, eased through use of a simplified, two- 











lever, dead-man control stand, is by straight a-c control 
from a 440-volt, 3-phase, 60-cycle supply. Rope life is 
extended and shifting time is decreased by the patented 
Mead-Morrison one rope, progressive reeving system. 
Efficiency is further increased by using a modern Mead- 
Morrison 8 ton lightweight grab. Your next tower could 
have these advantages. For full information, contact: 





Poy 
yy: 
S, RS GRAB BUCKETS CAR HAULS 
VBL isuEy MEAD-MORRISON DIVISION e HARRISON, NEW JERSEY 
103 WESTERN SALES OFFICE: 7 SOUTH DEARBORN STREET, CHICAGO 3, ILLINOIS 
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18-stand continuous medium-strip rolling mill 
controlled by static convertors 








You are making a good buy 


Our static convertors for the control of rolling mill driv 
following reasons 
Light in weight. Saving in expensive foundationg 


No maintenance of bearings, brushes or commt 
no moving parts 


Building-block method of construction for plants] 


Extremely high setting speed — rapid control, 4 
recently developed transistorized regulating an 


Any time, any place: Our engineers place themselves 
whenever you wish for consultation on the planning a 


SIEMENS-SCHUCKERTWERKE AKTIENGESELLSCHAFT 


RLIN+-ERLAN EN 










SIEMENS 





rove a sound investment for the 


1 crane installations. 


— for our static convertors have 


Any desired capacity 
ially in conjunction with the 
ntrol equipment. 


ly at your disposal wherever and 
bnstruction of rolling mill drives. 
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Foren Digests 





‘ Complete translations from which these condensations 
° were prepared are available from Henry Brutcher, 
, P.O. Box 157, Altadena, Calif., to whom all corre- 
. spondence should be addressed. 


‘CONTINUOUS CASTING OF 
STEEL INTO SQUARE- 
SECTION BILLETS” 


by V. S. RUTES and N. A. NIKOLAEV, 
Central Research Institute for Ferrous 
Metallurgy. (Translation No. 4425 
from Metallurg, October, 1958, No. 
10) 


A THE semi-commercial continu- 
ous casting plant put in at Novo 
Tula in 1953 is one of the largest 
of its type. Prior to 1957, this 
machine was used for the continu 
ous casting of 6 in. x 20 in. slabs 
for rolling into sheets... About 17,- 
500 tons of slabs were rolled in 
three years. 

In December, 1956, the casting of 
8-in. x 8-in. square billets was begun. 
A much higher rate of productivity 
can be obtained when casting wide 
slabs than when casting squares, For 
example, with 6-in. x 20-in. slabs 
the machine will produce 30° to 
35 tons per hour, while with 6-in. 
squares the output rate is about 15 
tons per hour. 

In order to 
ductivity of a continuous casting 
machine, metal can be fed from a 
ladle simultaneously into 
several molds. This method was 
used at Novo Tula for 
S-1n. squares. 


increase the pro- 


single 
casting 


During 1957, the semi-commercial 
production of 8-in. x 8-in. billets of 
killed carbon steel was achieved. 
Thousands of tons of steel were 
continuously east. 
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The two-strand mold is 5 ft 


long. The mold of each = strand 
consists of four separate walls, 


each wall consisting of two plates 
securely fastened together. A cop- 
per plate forms the internal face of 
the mold, a steel plate forming the 
Between the 
plates are 


outer wall. copper 
and — steel 
through which 
circulated. The vertical stroke of 
the mold is about 259 in. 

The quality of continuously cast 


billets depends largely on casting 


channels 


cooling water is 


speed, secondary cooling conditions 
and liquid metal temperature during 
pouring. 

To ensure a production rate which 
will satisfy commercial conditions, 
speeds for 


medium earbon steels are 27 to 43 


recommended — casting 
in. per min. At speeds exceeding 
13 in. per min, longitudinal ex- 
ternal cracks occur, especially with 
very high metal temperature. 

An inerease in ¢asting 
causes a certain deterioration in 
the quality of the interior zones of 
the casting and increases secondary 


speed 


piping, chemical heterogeneity and 
susceptibility to internal cracks or 
tears. 

At a medium casting speed of 


4 per min, 30 per cent of the 


27 in. 
specimens taken from a cast 0.50 
per cent carbon steel showed an 
increase in regard to secondary 
piping while 70 per cent of the 
specimens exhibited either no sec- 


ondary piping (axial porosity) at 


all or only a negligible amount. 
When casting speed was raised to 
39 to 48 in. per min, as much as 
15 per cent of the specimens ex- 
hibited considerable axial porosity. 
The investigations also showed 
that intensive cooling of the billets 
with water in the secondary cooling 
zone can internal 
Recommended water consumption 


cause cracks. 
for secondary cooling is about 48 
gal per ton of steel. 

On the basis of these trials, large 
multi-strand continuous casting ma- 
chines have been designed for a 
number of plants in the Soviet 
Union. At 
plants are already under construc- 


present some of these 


tion. 


‘‘DIRECT PROCESSES FOR 
PRODUCTION OF IRON” 


by J. WILLEMS, Chief Metallurgist, 
Phoenix-Rheinrohr AG., Duisburg-Ruhr- 
ort, W. Germany. (Translation No. 
4499 from Stahl und Eisen, Vol. 79, 
1959, No. 2) 


A THERE is interest in all parts 
of the world in methods of producing 
iron other than by the blast furnace. 
The greater supply of fine ores 
expected in the future necessitates 
the provision of either new and 
larger plants for briquetting, pel- 
letizing or sintering these fine ores 
for blast furnaces, or the introduc- 
tion of methods by which fine ores 
can be reduced directly to metallic 
(sponge) iron which can be used 
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lor charging blast furnaces or steel- 
making furnaces, if this should 
prove economical. 

There are also fuels such as low- 
coal, fuel oil, natural gas, 
used in blast 
which can be used, 
like coke, for the reduction of ores 
that 
existing processes can be improved 
toa state in which their productivity 


grade 
which cannot be 
furnaces, but 
provided 


to metallic iron, 


and production costs are comparable 
with those of blast furnaces. 

The processes which have so far 
been used have in most cases only 
been able to achieve local impor- 
that a 
comparison with the productivity 


tance in small plants, so 


and production costs In a large 
blast furnace is only rarely possible. 

This paper discusses a number of 
processes which are under considera- 
tion. Included are the Krupp-Renn, 
RN, Laramie, Bas- 
sett, Hoganas, Wiberg, Lurgi (Gal- 
Maderas,  H-iron, 
S. Steel-Shipley, Onia 


and Stelling processes. Some flow 


Stuerzelberg, 
luser), Hsso- 


Research, U 


sheets and operating data are given 
for the various processes. 

It is that 
such as the Krupp-Renn or the RN 


concluded processes 
do offer the possibility of producing 
iron on the large seale outside a 
blast furnace with a fuel other than 
The fuel consumption is 
not likely to be lower than for the 


ce ike 


blast furnace process, the sole 
advantage being in the type of 
fuel. 


The installations needed, are not, 
in spite of extraordinary lengths 
and diameters of the furnaces, 
able to reach the outputs of modern 
blast that they can 
only justifiably be used for the 


furnaces, so 


treatment of low-grade ores, or in 
countries which are unable to make 


blast furnace coke from native 
coals 
In the processes which effect 


reduction with gases on lump ores, 
the costs are determined by those 
of producing the reducing gas and 
the rate at which the gas ean 
penetrate into the ore grains, and 
reduce them. Since reaction rates 
in the relatively porous ores and 
with the usual grain sizes are not 
high, and the magnitude of 


the reduction zone is limited, the 


very 


output of such units is bound to be 
that of a blast 
processes to all 
likely to have 


below 
These 


appearances 


always 
furnace. 


seem 
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only loeal importance. The aim of 


blast furnace 
newer 


replacing 
with these 


processes 
ones comes up 
against the quite considerable ob- 
stacle that there are limitations to 
increases in the size of the furnace, 
which easily be circum- 
vented. If the diameter of a shaft 
furnace is increased beyond a cer- 
tain limit, uniform distribution of 
gas and uniform reduction of ore 
become impossible. 

By fluidized-bed processes, blast 
furnace outputs in units about 
blast furnace size should be 
sible, if the chemical 
this field can be repeated on fine- 


cannot 


POs- 
success In 
ore reduction. Reduction rates are 
very high, and since the processes 
offer the possibility of reducing the 
fine ores becoming available in 
ever larger quantities, without sin- 
tering or pelletizing, they could be a 
complementary to the blast furnace 
process. The availability of, or at 


least the possibility of producing 





cheaply, a reduction gas mixture is 
of first importance. On this front 
the state of affairs at present is so 
fluid, that final statements cannot 
be made. The possibilities for pro- 
ducing gas and reducing fine ores 
are by no means exhausted yet, 
and will certainly in the near future 
result in a number of other proe- 
esses, worthy of attention. Since so 
far only small technical plants 
have been tested, it would be pre- 
mature to look forward too hope- 
fully to the day when the further 
development of this 
only be a matter of detail. A long 
and arduous path lies ahead before 
this stage is reached. But at the 
end of it there could be a process 
which can compete in every respect 
with present-day blast furnace pro- 
duction, especially as these proc- 
esses are susceptible to extensive 
automation and satisfactory tech- 
nical supervision with present-day 
aids. 


process can 


OTHER AVAILABLE TRANSLATIONS 


‘Effect of Lubricants on Process 
of Friction” by V. D. Kuznetsov, 
A. I. Loskutov and L. M. Kisurina, 
Siberian Physico-Chemical  Insti- 
tute, V. V. Kuibyshev State Uni- 
versity, Tomsk. Cases in which sur- 
face-active lubricants 
(rather than decrease) the wear of 


increase 


parts in contact and explanation of 
this behavior by the chemical inter- 
action between lubricant and solid 
predominating over other variables. 
experimental setup, materials and 
procedure. Lubricants used in study : 
transformer oil containing stearic 
acid and water with soap containing 
72 per cent sodium oleate. Results of 
friction tests indexed by time to fail- 
ure of (wire) specimens and weight 
loss of pulleys in contact with them. 
(Translation No. 4549) 


‘‘ Apparatus for Drawing of Metals 
and Rolling Them with Free-Run- 
ning Rollers in a Liquid under 
High Hydrostatic Pressure” by B. I. 
Beresnev, L. F. Vereshehagin and Yu. 
N. Ryabinin. Bridgman’s work on 
drawing steel into wire under high 
hydrostatic pressures. Work done in 
the Soviet Union on the extrusion of 
metals by high-pressure liquids. De- 
sign of preliminary laboratory de- 
(a) drawing metals into 
wire and rolling metals with free- 


viee for: 


running rollers, both under high- 
pressure liquids. Design details of a 
new laboratory apparatus developed 


for cold drawing and rolling—cur- 
rently of aluminum specimens—with 


freely rotating rollers in liquid under 
pressures of about 142,000 psi. 
Principle of apparatus; its operation; 
steel compositions used for its most 
highly stressed parts. (Translation 


No. 4488) 


“Determination of the Depth of 
the Decarburized Zone [on Steel| by 
X-Rays” by M. D. Perkas. Zavod- 
skaya Laboratoriya, vol. 22, 1956, 
No. 12. Description of an x-ray 
method for determination of bark 
thickness and distribution of carbon 
in it, based on the fact that the e/a 
ratio and the corresponding doublet 
distance for martensite increase with 
the carbon content. Recommended 
procedure for determining carbon 
contents above and below 0.6 per 
cent x-ray diffraction patterns of 


specimens having various carbon 
contents. Dependence of width of 


(110)—(011) line for martensite on 
carbon content of steel. X-ray 
photographs of a 0.88 per cent C tool 
steel taken at various distances from 
the original surface. Distribution or 
carbon in decarburized — surface 
layer. (Translation No. 4507) 
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“Most satisfactory brake from a cost and 
performance basis,” says Aetna Standard 


The Aetna Standard Pay Off Reel pictured A Wichita Engineer will be happy to work 


above is equipped with a Wichita Water with your engineering and sales department 
Cooled Drag Brake . . . selected to perform to help you find the most profitable solution. 


the work required. Better performance inher- 
ent in Wichita designs are helping quality 
equipment manufacturers like Aetna Standard, 
solve tough braking or clutching problems. 


Contact your nearest Wichita Engineer! 


Brehm-Lahner, Inc., Detroit, Michigan Allied Transmission Equipment Co., 

L. H. Fremont, Cincinnati, Ohio Kansas City 8, Missouri 

W. G. Kerr Company, Pittsburgh, Pa. Donald E. Harman, Dallas, Texas 

Smith-Keser & Co., Avon, Conn., C. Arthur Weaver, Richmond, Virginia 
Philadelphia 44, Pa., and New York, N.Y. Malcolm S. Cone, Memphis, Tennessee 

Frank W. Yarline Co., Chicago, Illinois Dominion Power Press Equipment, Ltd., 

Larry W. McDowell, Long Beach, California Burlington, Ontario, Canada 

Andrew T. Lobel, Denver, Colorado R. E. Kunz, Seattle 4, Wash. 

Robert R. King Co., Cleveland, Ohio Norman Rupp Co., Portland 4, Ore. 


Norman Williams, Houston, Texas Bates Sales Co., St. Louis 1, Mo. 


























Republic VDP Differential Pressure 
Transmitter for oxygen and fuel/air 
flow measurement. VDP Transmitters 
belong to a new family of pneu- 
matic instruments that use Republic's 
null-balance-vector principle. 








Complete electronic control systems 
are available for controlling the 
various functions in an open hearth 
furnace. Included are transmitters, 
totalizers, controllers and final 
drive units, 














Republic Final Drive Units operate 
valves, damper, inlet vanes, etc., in 
response to air loading pressures 
or electronic loading signals. They 
can be controlled automatically or 
manually, remotely or locally. 




















2 Rw see eo etn’ © 








Republic-Pneumatic-electric flow 
meters for such applications as oxy- 
gen, dirty gases and heavy fuel 
oil measurements have continuous 
integration and remote electrical 
transmission, 


From Republic Flow Meters . . . 


- Complete furnace control system engineering 


Republic Multi-Point Indicators for 
drafts, pressures, flows and dif- 
ferentials, have large, easy-to-read 
scales. These multi-point indicators 
can be furnished for projected, flush 
or semi-flush mounting. 





Whether you are installing a new open-hearth fur- 
nace or remodeling an old one, Republic Flow Meters’ 
complete Control Engineering Service gives you three 
important advantages: 


—Because Republic furnishes a complete line of in- 
struments, pneumatic and electronic control equip- 
ment, you get single-source service and responsibility 
from preliminary system design to start-up. 


—Because Republic has been making significant 
contributions to steel mill control systems and equip- 
ment for over forty years, you get depth of experience 
plus up-to-the-minute product and system design. 


—Because Republic has a nation-wide network of 
experienced field engineers, valuable installation 
supervision, final system adjustment and instruction 
of operating personnel are available to you. 


COMPLETE LINE of Republic pneumatic and electronic 
equipment handles the recording, indicating and con- 
trolling functions for open-hearth fuel flow and pressure, 
air flow, furnace pressure and atomizing steam. 

On this page are illustrated a few of the many 
Republic products designed into your open hearth sys- 
tem. Wherever accuracy of response and precise control 
are important in the production of steel, Republic prod- 
ucts and experienced engineering service are available 
to meet your needs. For information on Republic’s 
Control Engineering Service, contact the Republic rep- 
resentative nearest you, or write Republic Flow Meters 
Company, 2240 Diversey Parkway, Chicago 47, Illinois. 
In Canada: Republic Flow Meters Canada, Ltd., Tor- 
onto. Subsidiary of Rockwell Manufacturing Company. 


REPUBLIC INSTRUMENTS 
AND CONTROLS 


ROCKWELL 











Republic VC Pneumatic Controller 
is an all-purpose null-balance- 
vector controller for use with any 
pneumatic transmitter for control 
of flow, pressure or temperature. 


Republic Flow & Pressure Recorders 
register electrically, pneumatically 
or mechanically, are simple,compact 
units of sturdy construction, 









CONE-DRIVE worM GEAR 


HOLLOW SHAFT 
SPEED REDUCERS 


provide greater flexibility 


MIXING MAC 


UCTION EQUIPMENT 





WELDING POSITIONER 


CONE-DRIVE GEARS ovision micHIGAN TOOL COMPANY 


7171 E. McNichols Road + Detroit 12, Michigan + Telephone: TWinbrook 1-3111 


DOUBLE-ENVELOPING WORM &) 


DOUBLE-ENVELOPING f «S) 1 
: GEAR SPEED REDUCERS | (' (~: 


WORM GEARSETS 


in the design of your equipment 


Standard Cone-Drive hollow shaft 
speed reducers are available in four basic 
sizes (2, 2%, 3 and 3% inch center 
distance units) to accommodate loads 
from fractional to 13 horsepower. They 
are built around the double-enveloping 
worm gear design and carry the same 
high ratings as standard Cone-Drive 
speed reducers. 


You, as a designer, will be particularly 
interested in the versatility of application 
and space savings made possible by the 
right angle design between input and 
output shafts. 


The reducer is mounted directly on 
the driven shaft and requires only a 
simple bracket or torque arm to prevent 
it from rotating about the driven shaft. 


Construction is rugged enough to per- 
mit floor or wall mounting of Cone- 
Drive hollow shaft reducers and “hang- 
ing’ the driven shaft on it (in certain 
applications), eliminating pillow blocks 
or bearings. Larger-than-necessary taper 
roller bearings and heavy-duty castings 
make this possible. 


If a motorized reducer is desired, a 
simple, standard bell housing can be 
furnished for NEMA C-type face motors. 
The need for expensive couplings is 
eliminated since a tang-type drive sleeve 
and suitably machined worms are pro- 
vided. When a hollow-shaft speed re- 
ducer and face-mounted motor are com- 
bined, no bed plate or mounting arrange- 
ment is required. Pulleys, belts, sheaves, 
etc., that might be troublesome or diffi- 
cult to install are also eliminated. 


Ask for Bulletin CD-218. 


my 















TROLLEY HOIST 















LAUNDRY MACHINE 


DOUBLE-ENVELOPING 
RIGHT ANGLE GEARMOTORS 


2 DOUBLE REDUCTION WORM/~;, 
GEAR SPEED REDUCERS 
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Cold Rolled Shear Lines at Pittsburgh Steel Company. 


Sheet and Strip Finishing Equipment 


COILING-UNCOILING 


TRIMMING OR SLITTING 


®  Aetna-Standard builds equipment for processing 
any conventional size or weight of sheet and strip. 
The diversified line includes Side Trim and Shear 
Lines; Automatic Gaging and Classifying Lines; Slitting 


SHEARING -LEVELLING ' ; Se : 
Lines; Scrubbing and Drying Lines; Coil Preparation Lines; 


PILING OR COILING 


Anneal and Pickle Lines; Shears, Coil Boxes, Up- 
coilers, Levellers, Pay-Off and Tension Reels; Pilers 


PICKLING OR CLEANING . 3 a 
and the patented Kauffmann Sheet Classifier. 


SCRUBBING, DRYING 
CONVEYING 





Aetna’s equipment is recognized as equipment “built 


for 21-turn operation”. 


BLAW-KNOX COMPANY 


Aetna - Standard Division 
Frick Bldg., Pittsburgh, Pa. 








FR. 
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/S PIMP COSOA, 
r F 


Cutting through the Complexities 
of a Material Handling project it 















Sharp, creative engineering . . . hard practical experience . . . modern 
fabrication facilities . . . efficient construction organization. These 
are the resources you can command at Roberts & Schaefer to cut 
through a maze of complex problems to get the material handling 
facilities you want: a plant with all necessary processing, distribut- 
ing and storage systems . . . a plant with efficient performance, econ 


omy and flexibility. 


ROBERTS & SCHAEFER 
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ALLIS-CHALMERS...in step with STEEL 








3 Good Turns a Day 


Plan 
to stay 


ohead... 


MODERNIZE! 
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New control systems are an important key to higher efficiency, in- 
creased yield ...3 good turns a day. 

Allis-Chalmers is working with steel mills all over the country. In 
many cases improvements in output and product quality are possible 
without major alteration of the mill. 

On the following pages you’ll find information about Allis-Chalmers 
control, and other products A-C builds for the steel industry. 

Talk your mill probleris over with an Allis-Chalmers steel mill 
application specialist. Co.tact your nearby A-C office or Allis-Chal- 
mers, General Products Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


A-5968-1S 
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Schematic view of scale == 
breaker rolls on 132"’ Hot Strip tite y _ 
Mill built by Mesta Machine f 
Company for Geneva Works 

of U.S. Steel Corp. Rolls are op * = 
equipped with Torrington Roll 
Neck Bearings, 22.500” ID, mo 
32.000’’ OD and 23.375" 





wide. 





Torrington Roll Neck Bearings 


sive maxtmum capacity 


with minimum cross section 


Torrington Four-Row Tapered Roller Bearings take heavy radial 
and thrust loads in stride on the roll necks of two-high scale breaker 
at the Geneva Works of U.S. Steel Corp. 

These bearings are made of finest quality electric furnace steel, 
toughened and case-hardened through seven heat-treating cycles. 
This enables Torrington Engineers to design the bearing geometry 
within a minimum cross section. Maximum load capacity and higher 
roll neck strength are obtained. 

You will find that Torrington Roll Neck Bearings pay off in higher 
tonnage, reduced maintenance and down time. The Torringtor 
Company, South Bend 21, Ind.—and Torrington, Conn. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 





TAPERED ROLLER + SPHERICAL ROLLER + CYLINDRICAL ROLLER + NEEDLE + BALL + NEEDLE ROLLERS + THRUST 
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ALLIS-CHALMERS. ...in step with STEEL 








Batteries of high speed 
electronic brains in Allis- 
Chalmers computing 
laboratory are helping 
answer a major problem 
facing all steel mills. 





Computers Cut Shakedown Time 


In the past a major cost factor of new motor and control has been the 
weeks of shakedown time required before operating at full production. 


Typical problems solved before the rolls start turning are: 
1. Analyzing electric drive for stability—ability to recover or settle out. 


a 2. Computing values needed to set voltage regulators. 
to stoy 


heed... Solutions to problems are frequently designed into the equipment. 
MODERNIZE! Motor characteristics are established by the computer and regulators 
- are coordinated with it. 





Talk over your control and drive problems with Allis-Chalmers. Con- 
tact an A-C office or Allis-Chalmers, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS <A© 


A-5965-1S 
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proved. 


SPRAY NOZZLE 


TO IMPROVE SUCH SPRAYING OPERATIONS AS 


@ DESCALING @ HOT STRIP COOLING @ ROLL 
COOLING @ COOLING SLABS—INGOT MOLDS 
— OPEN HEARTH TUNNELS — PIGS @ COKE 
CHEMICAL PROCESSING @ LUBRICANT 
SPRAYING @ AIR AND GAS WASHING 


Whatever the application 
you will find Spraying Systems Spray Nozzles 
provide noticeable improvement in spraying 
operations ...and often materially lower 
cost. Proved by performance. Supplied in a 
complete choice of types and capacities 
for selection of spray characteristics 
exactly as needed. Your inquiry 
is cordially invited. 





\ 








SPRAYING SYSTEMS CO. 


| 3262 Randolph Street * Bellwood, Illinois 
< 


am For complete information write for 
, \ Catalog 24 and special data sheet folder 
oS “Steel Mill Applications”. 
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More clean water at a lower cost with... 


AUTOMATIC 
SELF-CLEANING 


STRAINERS 


... for efficient removal and dis- 
posal of suspended particles from 
raw or process water and other 
liquids 












¥ Over 1000 installations 


¥ 2” to 48” pipeline sizes 

f v¥ Installation on pressure or 
suction side of pump 

¥ Over 8 billion gallons per 
day installed capacity 

v7 Large variety of straining 
media 

rc e + 


Write today for Bulletin 500.11 
and list of installations 


S.P. KINNEY ENGINEERS, Inc. 


CARNEGIE, PENNSYLVANIA 














oo. PANNIER MASTER MARKER! 


MASTER 











. : MONEY-SAVING 
PANNIER’S INSPECTORS sia: 


HAMMERS WEAR LONGER * Sturdy, balanced 


Many styles and sizes for metal construction 
marking. Letters, numbers or ; 
symbols on either or both ends; | * Long-lasting tool 
interchangeable type heads steel head 
available. * A style for every (any) 
need 


¢ Sharp, clean marking 


| <PANNIER> |DEVICES 
THE PANNIER lele} ate] 7 Wale), | 


302 SANDUSKY STREET PITTSBURGH 12, PA. 
Omices: Los Angeles ¢ Cleveland ¢ Chicago e Philadelphia Birmingham 
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Tap sequence changed trom the floor 
IN MERE MINUTES on Allis-Chaimers 


furnace transformers 


Selectoheat control, an exclusive feature of Allis-Chalmers furnace 
transformers, slashes downtime from hours to minutes. Conveni- 
ence is the secret behind this outstanding. time conservation. Tap 
leads are brought directly to a motor-operated tap changer in a 
separate eye-level, work-level compartment. Gone are the hazards 
associated with working on top of the transformer. Main tank need 
only be opened for periodic inspection. With the under-oil terminal 
boards eliminated, transformer height has been reduced. 

Call your A-C man for details, or write Allis-Chalmers, Power 
Equipment Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


A-5951-1S 
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Selectoheat is an Allis-Chalmers trademark. 
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With Airco’s 
Multiple-Torch Flame ’ Cutting Equipment... 


MACHINE QUALITY CUTS 





Whether it is the warehousing of steel parts for supply to 
metal-fabricators, or the production of parts by fabricators 
for assemblies and end products, multiple-torch flame cut- 
ting today plays a role of growing importance in modern 
industry. 

“Machine quality” means close-tolerance cuts with equip- 
ment such as Air Reduction’s Travograph® (shown in 
action), just one item in Ajirco’s extensive line. It means 


AiR REDUCTION SALES COMPANY 


A division of Air Reduction Company, !ncorporated 
150 East 42nd Street, New York 17, N. Y. 


® 


Offices and dealers in 
most principal cities 


elimination of plate-edge preparation for close fit-up, re- 
duced handling and reduced labor costs... 

Quality cuts with Airco machines are obtainable on a 
wide range of steel thicknesses for an unlimited variety of 
shapes. For information about the Airco cutting equipment 
best suited for your job, call your nearest Airco District 
Office, or write for literature. 


On the west coast — 
Air Reduction Pacific Company 


Internationally — 
Airco Company International 


In Cuba — 
Cuban Air Products Corporation 


In Canada — 
Air Reduction Canada Limited 


All divisions or subsidiaries 
of Air Reduction Company, Inc. 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND AN AIR REDUCTION PRODUCT © Products of the divisions of Air Reduction Company, Incorporated, 
include: AIRCO — Industrial gases, welding and cutting equipment * AIRCO CHEMICAL — vinyl acetate monomer, vinyl stearate, methyl butynol, methyl! 
pentynol, and other acetylenic chemicals * PURECO-—carbon dioxide—gaseous, welding grade CQO, liquid, solid (‘‘DRY-ICE’’) * OHl!O—medical gases 
and hospital equipment * NATIONAL CARBIDE-—pipeline acetylene and calcium carbide * COLTON-—polyviny! acetate, alcohols, and other synthetic resins. 
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Regulators modernize mill 3 


Yield has been increased . .. scrap decreased as width and thickness of strip 
are held to closer tolerances. 

Nothing was changed except the control in this large eastern mill. The 
motor room of this 68-inch hot-strip mill looks practically the same as it did 
five years ago, but it’s all new in operation. 

New Allis-Chalmers stand speed regulators and bus voltage regulators 
featuring magnetic amplifiers make the difference. They were specifically 
engineered to provide a high gain, fast response system for consistent 
performance of the mill so. that more high-quality product can be rolled. 

Find out what modern control can do for your operations. Contact your 
nearby A-C office, or write Allis-Chalmers, General Products Division, 
Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


A-5964-1S 
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values of REX’ CHAINS 





more dependably with REX 


DRAW IT... For the dependable 
ruggedness and strength required to 
transmit the tremendous, steady pull 
to draw seamless steel tubing, your 
plus value choice is Rex Steel Draw- 
Bench Chain, made of carefully heat- 
treated steels for durability. Available 
in a variety of sizes and steels to suit 


any application. 


DEPENDABLE SERVICE and chains, too, for coiled wire 
conveyors, catching and feeding tables, continuous sheet conveyors 
and annealing ovens, and power transmission equipment. If you’re 
looking for more dependable plus value equipment in these 
operations, why not write CHAIN Belt Company, 4693 W. Greenfield 
Ave., Milwaukee 1, Wis. In Canada, write CHAIN Belt (Canada) Ltd., 


1181 Sheppard Ave. East, Toronto. 
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COOL IT...7To assure the timed, 
uniform cooling of hot steel tubes, 
Rex Chabelco Steel Cooling Rock 
Chain and Attachments provide 
dependable plus value service. 
Matched chain strands, accurate con- 
trol of chain pitch, precision-made 
parts, carefully controlled heat-treat- 
ment add up to smooth tube handling 


...long service life. 


CARRY IT...Rex Steel Coil Con- 
veyor Chain has built-in dependabil- 
ity to assure long life, freedom from 
breakdowns in this vital service. 
Special heavy-duty, anti-friction 
roller chain supplies the smooth- 
traveling ride for coiled strip or sheet. 
Rugged platforms mounted on chain 
attachments provide steady, level 


carrying surface. 
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In a tough acid pump installation, 
Dow Chemical’s Texas Division experienced 
no end of motor troubles. It seemed nothing 
could stand up in that humid, corrosive at- 
mosphere. Reports Dow: “‘Even with totally 
enclosed motors, winding failures were fre- 
quent.” They might have added, expensive. 


Then came Super-Sea/l motors — 
Allis-Chalmers open-type motors with amaz- 
ing Poxeal insulation. A durable case of 
epoxy-resin encloses the winding end turns 
and slot portions of the stator . . . the most 
complete protection ever developed. Result? 
The Super-Seal motor, after two years of con- 
tinuous operation in the acid area, is as good 
as ever. So good, in fact, that Dow has ordered 
150 Super-Seal motors for a new chemical 
plant at Freeport, Texas. 

Isn't it time to revaluate your motor 
standards? There’s a good chance that costly 
enclosed motors are no longer needed. Con- 
tact vour A-C ‘representative or distributor, 
or write Allis-Chalmers, General Products 
Division, Milwaukee 1, Wisconsin. 


Super-Seal and Poxeal are Allis-Chalmers trademarks. 


ACID AREA APPLICATION. Safety equipment and 
clothing are a ‘‘must’’ for personnel in the acid 
atmosphere of Dow’s chlorine plant at Freeport, 
Texas. This Super-Seal motor came prepared, too 
— with Poxeal insulation guarding the stator. 
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2-year 

acid test! 
Open motor 
beats 
enclosed 
type at 

its own 
game 
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Transfer Tables 


PBIROSBORG 


36” 2 High Reversing Blooming Mill 


Ingot Buggy 


For a complete mill... or a customized unit 
BIRDSBORG 


STEEL FOUNDRY AND MACHINE CoO. 


Sales Department, Engineering Department and Plant. 
Birdsboro, Pa., District Office: Pittsburgh, Pa. 


STEEL MILL MACHINERY ¢ HYDRAULIC PRESSES e CRUSHING MACHINERY @ SPECIAL MACHINERY @ 
STEEL CASTINGS @ Weldments "'CAST-WELD” Design e ROLLS: Steel, Alloy Iron, Alloy Steel 
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CHOICE OF 
COOLING SYSTEMS 


\ Rectifier 
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Draine “Y *~Rew Water 


* Furnished by Customer Inlet 


A recirculating air system featur- 
ing an air-to-water heat exchange 


is employed where atmosphere is 
corrosive or dusty. 


Expanded 
Metal Opening 


Rectifier © ~hesmestet 
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A simple air-cooling method is 
recommended for use in near nor- 
mal atmospheres and where water 
is not available. 
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CORRECT APPLICATION 
is the key to semi-conductor rectifier 
efficiency in the steel industry 


Sure, you’re looking for the high conversion efficiency, low mainte- 
nance and simplified operation associated with semi-conductor 
rectifiers. And you'll get all these advantages — and more — if 
the semi-conductor rectifier is a right-for-the-job installation. 
Your local Allis-Chalmers man will be glad to tell you whether 
or not a semi-conductor rectifier is best for your specific steel in- 
dustry operation. He can afford to be completely unbiased in his 
approach to your problem because Allis-Chalmers makes all types 
of power rectifiers. At his disposal, and yours, are vast research 
and engineering facilities. Behind his recommendation is the world 
of assurance found in the fact that Allis-Chalmers has been develop- 
ing, building and applying rectifiers in the steel industry for almost 


'25 years. 


For complete information, call your A-C representative or write 
Allis-Chalmers, Industrial Equipment Division, Milwaukee 1, Wis- 
consin. In Canada, write Canadian Allis-Chalmers Ltd., Box 37, 
Montreal, Quebec. 


rs” ALLIS-CHALMERS 
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MOTOBLOCS® 
MOTOBLOX® 
RINGBLOX ® 
TUBEBLOCS® 
DRAWBENCHES 
TAKE-UP FRAMES 
SCALPERS 
SPOOLERS 
STRAIGHTENING AND 
CUTTING MACHINES 
DIE STRINGERS 
POINTERS 
STATIONARY BLOCKS 


AUXILIARY EQUIPMENT 








= 
TO WIRE MILL MANAGEMENT: 


If you’re planning 
expansion tomorrow 


3 ot gh in 


Vaughn engineering is at your service in many helpful ways— 
from consultations on your preliminary planning to the final 
layout of wire room equipment . . . for the most effective 
utilization of today’s high speed wire drawing equipment. As 
a beginning, why not have a Vaughn engineer sit down with 
you and check over the many advances in design and operation 
achieved by Vaughn equipment in just the last three years? 
No obligation whatever—and you’ll gain by it! 


tHE VAUGHN macuHinerRY COMPANY 
Cuyahoga Falls, Ohio, U.S.A. 


COMPLETE COLD DRAWING EQUIPMENT . . . Continuous or Single 
Hole ... for the Largest Bars and Tubes... for the Smallest Wire 
- » Ferrous, Non-Ferrous Materials or their Alloys. 




















‘““A drop in the bucket!’’ The constructions shown here by Tom Weichel, Okonite’s 
portable cable engineer, are just a random sampling of the flexible cords and cables that 
Okonite has developed for industrial operations. More than likely, Okonite has available 
right now the exact cable you need—in terms of toughness, flexibility, capacity, resistance 


to oils, acids, alkalies, water, heat and abrasion. If not... 


we know how to build it! 


Here’s how we add value to your portable cable dollar 


Behind these cable constructions 
are service records that prove the 
extra long life of Okocord flexible 
cords and portable cables under the 
most severe industrial conditions of 
mechanical abuse, run-overs, heat, 
oil, moisture, and constant dragging 
over cement floors. 

Longer cable life means lower op- 
erating costs... reduction of costly 
work stoppages... greater utiliza- 
tion of expensive equipment. Truly, 
Okocord’s longer life represents 
money in the pocket for any plant 
operator. 


Here’s how Okonite assures max- 

imum value for your cable dollar. 

1. By the use of materials developed 

in 80 years of making the finest 
cables. 

2. By constant research to find even 
better materials and constructions. 

3. By intimate, first-hand knowledge 
of industrial problems and con- 
ditions. 

4. By self-imposed standards for man- 
ufacturing and testing that are 
more exacting than the industry 
requires. 


There are Okocord quality cables 
for your machinery and portable 
equipment. There are Okonite spe- 
cialists ready and willing to help 
you in the planning or installation 
stages. And there is a brand new 
booklet full of valuable hints on 
picking the right cable constructions 
for your all-important power or con- 
trol circuits. Write for free Bulletin 
IS- 1117—‘‘How to choose insula- 
ted cable’ —to The Okonite Com- 
pany, Passaic, New Jersey. 


where there’s electrical power... there’s OKONITE CABLE 
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Aeauy-Daty, Cam-Operated 
PUSH-BUTTON > 
STATIONS =e 





600 Volts t 


A-C or D-C 


@ The Euclid Electric & Mfg. Co. (Madison, 
Ohio) has added a complete new line of 
Pendant Push-Button Stations for all appli- 
cations that necessitate NEMA Types 7 
and 9 enclosures to meet hazardous-loca- 
tion requirements. Designed for heavy-duty 
applications, these cam-operated Stations 
are rated 600 volts, a-c or d-c. They are 
available from one to five speed-points in 
each direction for a total of eight circuits 
to provide for practically an unlimited num- 
ber of different sequences of operation. 

Sturdily constructed to withstand hard usage 
and abuse, their small cross- section permits 
comfortable, non-fatiguing, one-hand op- 
eration. Where required, a bottom holding 
handle can be supplied. The dense cast- 
aluminum enclosure can be readily 
opened for inspection of the silver-to silver 
contacts without disturbing any wiring. 
The conduit hole is threaded and a double- 


suspension cable hanger is provided. 


Extra features include heavy-duty, control- 
circuit toggle disconnects, pilot lights, selec- 
tor switches, and maintained-type contacts. 


ASK FOR BULLETIN 2017 


THE EUCLID ELECTRIC 


EUCLID 


THE EUCLID ELECTRIC & MFG. CO. 
ite. mmelalre) 


AND MFG CO, MADISON, O 
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The Standard in Air 


Conditioning for 





LINTERN 


Crane Cabs and Mill Pulpits 
Over 2,200 Installations 





Performance 
Guaranteed 


Ask for Booklet AC-573 


T arco, inc 


OISTRIBUTOR OF LINTERN 
CORPORATION PRODUCTS 


ROUTE 20 EAST © PAINESVILLE, OHIO 














Slitting and Coiling Lines 
Cut-to-Length Lines 
Flying Shear Lines 

Power Squaring 

Shears ® Automatic Re- 

squaring ® Corrugating 
Culvert © Steel Mill 

Equipment 


STAMCO, Inc., New Bremen, Ohio 
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ARE YOU AWARE OF THE ADVANTAGES: OF 


BUTTERFLY VALVES? 


FISHER-CONTINENTAL 
Butterfly Valves are 
low cost — more com- 
pact than expensive, 
complex valve in- 
stallations. Simplicity 
of design makes them 
easy to service and 
maintain, easier to 
install and easier 

to operate. 





FISHER-CONTINENTAL GIVES YOU 
FULL FREEDOM OF CHOICE 


For gas, vapor, liquid or semi-solid control problems specify 
Fisher-Continental Butterfly Valves—any size . . . any metal or 
alloy ... any temperature ... any fluid... any pressure... 
any condition ... any operator, manual or power. 


For complete details about Fisher-Continental 
Butterfly Valves send for free literature. pence 





FISHER GOVERNOR COMPANY 


Marshalltown, lowa /Woodstock, Ontario/London, England 





Direct Inquiries To 
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This spitfire is a lady now... 


thanks to the 


Smut piling up on commuta- 
tors caused constant arcing in 
the 1250KW generators of this 
large smelting plant. The 
: reason: improper brush selec- 
ah “ tion, says ‘National’ Carbon 
R. H. SMITH Brush Man R. H. Smith. 

After analyzing work loads, Ron recommended 
“National” brush grade SA45. Result: no further 
arcing and improved commutation. This results in 





“National”, ‘‘N’’ and Shield Device, and ‘Union Carbide’ are registered trade-marks of Union Carbide Corporation eine 
NATIONAL CARBON COMPANY - Division of Union Carbide Corporation + 30 East 42nd Street, New York 17, N.Y. 


TIONAL brush man! 


TRADE -MARK 


far easier maintenance. 

Ron Smith is one of many “National” Carbon 
Brush Men serving industrial brush users all over 
the U. S. A. Their technical experience — plus 
“National” long term brush research — make them 
your logical consultants on any brush problem. 

Call your local ‘National’ office or write to 
National Carbon Company, Division of Union 
Carbide Corporation, 30 East 42nd Street, New 
York 17, N.Y. 





OFFICES: Atlanta, Chicago, Dallas, Houston, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco * CANADA: Union Carbide Canada Limited, Toronto 
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FURNACE TRANSFORMER NEWS: 


The space-saving rectangular tank now 

standard for all Pennsylvania Furnace 

Transformers saves as much as 25% in p | . * t a 

overall floor space. New vaults can be ennsy vania introaquces 
smaller, less costly. Existing vaults will 


accommodate replacement transformers 
: a 
of greater capacity. 7 \ Ne 
) 95 


Two recently developed time-saving L 


. . . L | ’ 

features are provided with the new space- le 3 

saving rectangular tank. They are: — se RF ANGU AR 
.. a. C 


FULLY AUTOMATIC 


PRESSURE-RELIEF DEVICE agen a TANK 
This new mechanical pressure-relief de- see 


vice relieves internal pressure at a pre- 25% less 
determined setting by temporarily break- floor space equipped with 


ing a gasket seal around the valve cover 


. . . then completely and automatically ae 9 outstanding time- 


Typical 7500-Kva 
reseals itself so that the device is fully Tanaknnae ‘ 
effective. There are no parts to replace saving features 
..-.no resetting is needed ... no breathing a: 
takes place after the release of pressure. 
This prevents the entrance of moisture 






















and other contaminating elements. 
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Top view shows pressure-relief device in sealed 


position. Bottom view shows how cover is raised to 
permit release of pressure, after which device auto- 


matically reseals itself 


EASY-TO- INSPECT 
TAP CHANGER 


Pennsylvania’s motor-driven tap 
changer is housed in separate compart- 
ments mounted on the transformer tank. 
This reduces down-time by greatly facili- 
tating periodic inspection and mainte- 
nance. The mechanism includes a provi- 
sion for emergency hand operation. 


Pennsylvania has designed and built virtually every size and type of 
furnace transformer now in use: from 250 through 25,000 kva, and from 
3175 through 82,000 amperes. To put this furnace transformer experi- 
ence to work for you, contact Pennsylvania Transformer ie 
View through handhole in tap-changer compartment ctige ig s am “aaie ‘ . M 

demonstrates ease-of-inspection feature Division, McGraw-Edison Company, Canonsburg, Pa. 






PENNSYLVANIA FURNACE TRANSFORMERS = 
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....rtch in raw materials, Russia expects ils steel industry 
lo be producing 125,000,000 tons of ingots per year by 


1975. 


... for research its steel industry spends three per 


cent of the value of its products as compared with our one 
per cent... . motivated by incentives, bonuses, and base 
pays tn accordance with a job classification system 

the Russian steelmaker works very hard... . these views 
were presented al the Chicago District Section meeting 
of the AISE on January 6, 1959... . 


by F. M. RICH, Vice President in Charge of Steel Manufacturing, 
Inland Steel Co., Indiana Harbor Works, East Chicago, Ind. 


RUSSIAN STEELMAKING 


fees purpose of the 3-week trip to Russia was to ob- 
tain information on the Soviet steel industry, to 
establish contacts with their top steel industry person- 
nel, and to begin cultural and economic exchanges 
which we certainly hope will continue. 

So far as we know, we were the first American delega- 
tion to enter the Soviet Union without political strings 
attached and the first to visit the areas beyond the 
Urals and many other places in a quarter century. 

It was an extremely hard trip physically. In the 3- 
week tour of the Soviet Union we covered some 8000 
miles by plane, train, and automobile. From Stockholm 
we flew to Moscow, then to Sverdlovsk, Cheliabinsk, 
Magnitogorsk, back to Sverdlovsk, over to Novosibirsk, 
down to Stalinsk, back to Sverdlovsk by way of Novosi- 
birsk to Zaporozhe in the Ukraine, then to Leningrad, 
Moscow, Nova Tula, back to Moscow, and from there 
to Stockholm. 

We visited six steel plants and six research and cul- 
tural centers such as museums and art institutes. At 
night and en route we worked on our notes. Last, but 
not least, we had to attend parties and receptions that 
the Soviets held in our honor. 

Everywhere we went the people proposed toasts, and 
the most common toast was “Let’s thaw out the ice 
of the cold war.”’ The Soviets certainly want no part of 
war; at least, those that we met did not. 

In our travels, a good part of the distance was 
spanned in a jet plane, the TU104. It travels close to 
600 mphr at around 33,000 ft. 

Our general impressions of the Soviet Union are that 
it is grim, it is drab, and it is dreary. It is clean of litter, 
but there is a lot of mud. The people are extremely 
friendly—quite responsive once we got past their habit- 
ual deadpan expressions——and anxious to make a favor- 
able impression. 

We really received the red carpet treatment—they 
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gave us the best they had in every respect. Some of the 
facilities and the food were far from the best by our 
standards; but, by theirs, they were excellent. We had 
plenty of food, but it was simple food. 

The people seemed to be frank and open. Of course 
the language was a barrier; but, with the help of inter- 
preters I think we did get a lot of information that was 
very helpful. 

There seemed to me to be a certain “sameness” about 
the Soviet Union. People have a “sameness’’ of dress, 
and dress poorly by our standards. With some con- 
spicuous exceptions, their architecture is standardized 
and, in the main, not pleasing—their building con- 
struction, housing construction, and plant construction 
have a lot of “sameness” in them. 

The people drive very fast and the pedestrian does not 
seem to have any rights. 

The only English printed publication that we saw was 
the Moseow News which, of course, is just Soviet in- 
formation. 

The Soviets have made big strides since the 1930's 
when the first of their series of 5-year plans went into 
effect. They are hard workers and very capable steel- 
men. However, by our standard of living, theirs is still 
pretty low. They have an acute housing shortage which 
they are trying to meet by building apartments. This 
tremendous housing construction is evident wherever 
you go. 

The Soviet people are told where to live, depending 
on the type of job they have. Rent averages between 
316 and 8 per cent of their salary and is pegged by the 
government. We were told that floor space for four to 
six persons in the new apartment buildings runs about 
100 sq ft, excluding kitchen and bath. Although we 
tried, we did not succeed in visiting homes. 

Prices are set by the government, and we noted some 
odd inconsistencies when we tried to estimate various 
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commodity prices in terms of earning power. lor in- 
stance, it takes a Soviet worker twice as long as an 
\merican worker to earn a given quantity of meat or 
bread, but 12 times as long for a good pair of shoes, 26 
times as long for a shirt, 27 times as long for a pair of 
nylons. It takes four times as long for a 10-in. television 
set or a new automobile (the latter comparable to a 1949 
Buick) and three times as long for a 9-ft refrigerator. 
It takes a Soviet worker seven times as long for a suit of 
clothes, and a poor quality suit, by our standards. 

\bout the only things that the Soviet worker can 
really afford are his union dues and rent. 

Iverywhere, production is the main theme. It is al- 
most a fetish with them. This was expressed very forei- 
bly by a huge sign that we saw in the Uralmash plant in 
Sverdlovsk. The Uralmash plant is one similar to our 
Blaw-Knox, Mesta or United Engineering and Foundry 
plants which make heavy machinery. The sign read, 
“The high production of each worker is the main factor 
in the victory of socialism.” 

Soviet plants have a work force about one-third larger 
than ours. About one-third of the foree will be women 
and yet, they are short of workers. 

Monthly quotas are set by Moscow for each plant, 
department, unit and man. If that quota is met, an in- 
dividual will get a bonus -perhaps 25 to 30 per cent 
of his base pay. Base pay is set according to the job the 
worker has. Just as in the American steel industry, the 
higher the job classification, the higher the pay. 

Meonomic motivation for production is three-fold: 
one, base pay; two, bonuses for meeting the quota; 
three, additional bonuses, for going over the quota. 

Certainly they do not live by Karl Marx’s doctrine of 
“From each according to his ability; to each according 
to his needs”’ insofar as incentive is concerned. For ex- 
ample, there are other awards for new ideas, both pat- 
entable and nonpatentable. “Stalin Awards” are the 
highest recognition given, sometimes running as high as 
75,000 rubles. An expense-paid resort vacation for a 
man and his family is another common type of award. 

In spite of all these awards, we thought that fear was 
still a prime motivation for reaching and going over 
these quotas. [ just cannot understand men working as 
hard as they do, even for money. They did not tell us 
What happened to a man if he did not meet his quota, 
but we all felt that the fellow would be very unpopular 
to say the least. 

They pay their teachers and their professors very 
well. Top college professors get about the same pay as 
the director of a plant--about 6000 to 8000 rubles per 
month. In the Soviet Union, evervbody knows the sala- 
ries of everyone else. 

[ think that one of the main reasons the Soviet people 
place so much importance on education is that students, 
upon graduation, do not pick their careers but instead 
are placed by the government where needed and in jobs 
based on their educational backgrounds. The type of job 
an individual gets is almost directly related to how high 
he goes on the edueational ladder. 

All children are required to enter the first grade. 
They are screened after the fourth grade, and again 
after the tenth grade. Entrance into a university or col- 
lege is based on competitive examination. About seven 
of every 100 children entering first grade go on to a 
university or college, and about four of them graduate. 
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During our tour of the Soviet Union steel operations, 
we felt that we saw only the best they had. Magnito- 
gorsk, for example, is a model plant. In 1957, they 
claimed Magnitogorsk made somewhere between 6,000,- 
000 to 7,000,000 net tons of ingots. 

In primary production their coke plant operation is, | 
would say, on a par with ours. Their ovens are all about 
the same size—about 16 in. wide, 14 ft total height or 
about | ft higher than normal American design, 2-in. 
taper, 42-ft length. 

Their coking time runs between 141% and 16 hr. 
Their coke was dense and hard, and their coal prepara- 
tion through the hammer mills ran about 90 to 94 per 
cent through !¢-in. screen. Their coal quality varies 
from low sulphur—about !9 per cent at Kuznetsk—to 
about 115 per cent in the Ukraine. The average vola- 
tile matter is about 24 to 25 per cent. Mixed coke-oven 
and blast furnace gas is used for under-firing. 

Coke oven maintenance looked good. In fact, we saw 
very few doors that were smoking. For the future they 
were planning ovens about 50 per cent larger volume in 
order to increase productivity. They were studying the 
possibility of cleaning of coal by heavy media and other 
processes in order to reduce the ash and sulphur, thus 
reducing the slag volume and coke consumption of their 
blast furnaces. 

They have improved their methods for sintering. 
Their machines are of basic German design. The pres- 
ent machines are about 550 sq ft, but the Soviets are 
building sintering machines of about 810 sq ft and are 
designing machines up to about 2200 sq ft. 

The Magnitogorsk and Zaporozhe plants were charg- 
ing hot sinter in the blast furnaces at about 1400 F. 
This is the only technique that I saw in the Soviet 
Union that I had never seen before. 

[ asked them, ‘‘How do you stop explosions up in the 
top?” 

They said that they put steam into the gas seal, as 
some of our plants do, between the two bells; and, of 
course, they use a lot of steam. Charging the hot sinter 
this way means that they do not have to install a cooler ; 
however, the net benefit of the hot sinter to the blast 
furnace, | think, is marginal. 

Their sintering beds are shallow-—around 7 to 9 in. 
The speed of the machine is about twice that of ours. 
Self fluxing sinter—so-called——which has a basicity of 
anywhere from 1.2 to 1.4 (ratio of CaO to SiOz) is, I 
think, the biggest factor in the success of their blast 
furnace operation. 

In the Soviet Union, if an experiment or new process 
works out well, the head man tells everyone to put it in 
operation, and they do. That is what happened in this 
case. That system is fine until someone guesses wrong. 
Then it can be an expensive operation. 

Their plans call for 90 to 95 per cent sinter burden on 
all furnaces. Their ore feed now averages under 50 per 
cent Fe and about 15 per cent silica. They plan to 
beneficiate this to 60 per cent Fe and less than 8 per 
cent silica. 

New sintering plants are often built near the ore bene- 
ficiation plants. We were shown plans for a large bene- 
ficiation plant which would handle up to 100,000 net 
tons of raw ore per day, but averaging only 17 per cent 
l’'e. This would be concentrated to 60 per cent Fe with a 
final production of around 16,000 net tons of sinter a 
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day going to the blast furnaces. 

Magnitogorsk as a model plant has the best blast 
furnace operation in the Soviet Union. As far as we 
know, Magnitogcrsk is the only plant where the blast 
furnaces are averaging over 2000 tons a day and that is 
only on four of the eight blast furnaces. The hearth 
diameter of those furnaces is around 26 ft and the aver- 
age tonnage, according to their claims, is somewhere 
between 2300 and 2500 net tons per day with a coke 
rate of 1300 lb per ton and a slag volume of 1100 lb. 
The main factor that helped them in their blast furnace 
operations, as I said before, is 90 to 100 per cent self- 
fluxing sinter charge. 

Incidentally, Soviet steelmen stress the strength of 
sinter rather than its reducibility. They are using a lot 
of high top pressure——between 11 and 13 psi at Magni- 
togorsk. 

At Cheliabinsk they are running up to 114 atmos- 
pheres top pressure, which is around 22 psi. They are 
using moisture in the blast up around 13 to 14 gr per 
cu ft with a high blast temperature averaging around 
1650 F. Insulated blow pipes are used to carry the wind 
at this temperature. 

In some of the plants we saw, they stopped the hole at 
cast with the wind on. They are using a tapping hole 
mix that is fairly high in carbon. 

I noticed that even when running on high pressure, 
the stream of iron was just a moderate stream; whereas, 
if we in this country ran with blast pressures up around 
30 psi, the stream of iron would really be a torrent. 

Handling of the hot sinter at Magnitogorsk is made 
possible only by the use of Hoover-Mason drum type 
bins with gates actuated from the scale car. They have 
some automatic stove changing and at Kuznetsk, which 
is the plant that was built by Freyn (Magnitogorsk, 
was built by McKee during the first 5-vear plan), they 
had an automatic scale ear. 

Several of us rode the car, and it was running without 
an operator. They claim not to have any men down in 
the stock house. This stock house was a dusty place, and 
you could not see more than about 50 ft in front of you. 
I did detect about three or four men down the line and 
| imagine they were millwrights or electricians who had 
to maintain all this automatic equipment. 

lor the future, they are planning for blast tempera- 
tures up around 1800 to 2000 I. They are talking about 
oxygen enrichment of the blast-——possibly up to 25 per 
cent Os. They are also talking about the injection of 
natural gas or fuel oil into the blast. There are plans for 
larger blast furnaces on the drawing boards with hearths 
up to 35 ft in diameter. 

I asked them what they thought about direct reduc- 
tion or methods of production of iron other than the 
blast furnace, and they said that they thought the 
blast furnace would be around for a very long time al- 
though they were not ruling out the possibility of other 
methods. They were working on these in the laboratory. 

In the Soviet Union’s open hearth operations, produe- 
tion, | would say, is on a par with ours, although the 
quality of their steel does not rate with ours. They like 
double ladle heats. We saw quite a few 400-ton furnaces. 
A considerable amount of chrome-magnesite brick was 
used in their roofs and roof lives were very good. 

They were using double-stopper ladles and pouring 
two molds at one time which was less difficult for them 
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than it would be for us because of our greater variety of 
mold sizes. Coke oven and blast furnace gas was the 
main fuel used for firing open hearths—around 300 to 
400 Btu per cu ft. Their fuel consumption was around 
4,000,000 Btu per ton. 

One of the factors of long roof life, we think, was the 
fact that fuel was not cut on the furnaces any more than 
necessary. At Zaporozhe, we saw them charge hot metal. 
The flames blew out the door, far out onto the charging 
floor. In this way they were able to maintain a more 
constant temperature in refractories which, of course, 
helps prolong life. 

Some oxygen was being blown through roof lances, 
with some being added for combustion. 

New furnaces are up around 550 tons which are also 
producing double-ladle heats. The Soviets are making 
some plans for construction of furnaces tapping 1000- 
ton heats. We do not know how far they have gone on 
that. 

Not too much enthusiasm was shown for the so- 
called L-D or oxygen converter. They estimated that by 
1975, they might be making 10 to 15 per cent by the 
L-D method. They felt that they would stick essen- 
tially to the open hearth process for making the major 
part of their steel. 

Ingot production in 1957 was 56,000,000 tons, which 
is about 40 per cent of our average capacity for 1957. 
For 1960, estimated capacity will be up around 70,- 
000,000 tons and by 1975, around 125,000,000 tons of 
ingots. By way of comparison, there are people in this 
country who estimate that by 1975 we will be over the 
200,000,000-ton capacity mark. 

The Soviet steel industry is organized as one huge 
company. Product orders are sent to Moscow a year in 
advance of delivery. Each plant manager knows at the 
start of the year what he is to produce in tonnage and in 
product mix. You can appreciate how this helps in mill 
operation planning. They can start a section and roll 
until the rolls wear out or until the mill breaks down. 
This is also very helpful to the open hearth in the ap- 
plication of heats. 

As I said before, the emphasis is on production. 
Quality-wise we saw little finished steel that we thought 
would be saleable in our competitive market. 

The breakdown of Soviet products for 1958 is rails, 
2 per cent; structurals and bars, 60 per cent; tubular 
products, 14 per cent; wire and miscellaneous, 5 per 
cent; and flat-rolled products, including plate, 19 per 
cent. Current plans call for an increase in flat-rolled 
products to somewhere around 40 to 45 per cent by 
1975, which, I believe and hope, means production of 
more consumer goods. 

The mills we saw in the Soviet Union are pretty 
much prewar design. There were only two mills—at 
least that I saw—that I thought would compare with 
the modern mills in this country. 

The Soviets recognize that they lag in rolling, par- 
ticularly in the flat-rolled product area. They also recog- 
nize that. the progress they have made has been greatly 
helped by their intensive research efforts. A great deal 
of time and energy is devoted to research. We were 
told that in the steel industry, research amounted to 
over three per cent of the value of their products. This 
compares with not over one per cent in our steel in- 
dustry. For example, they have a complete research 
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plant at Nova Tula which has two blast furnaces and a 
continuous casting unit, which unfortunately did not 
work too well during our visit. 

They have concentrated their research efforts pretty 
much on the beneficiation of raw materials, and the pro- 
duction of coke, iron, and open hearth steel. At the 
Institute of Sverdlovsk they have 1200 people and at 
Leningrad 1500 people studying ferrous and nonferrous 
ore benefieiation. This work also includes designs for 
plant facilities on a commercial scale. 

Vagnitogorsk’s blast furnace department of eight 
furnaces has 18 young engineers doing research work in 
addition to the central plant research group. All super- 
visory people we talked to were intensely interested in 
all technical and practical aspects of steel plant opera- 
tions. Special courses in engineering and professional 
subjects are offered. It is true they have concentrated 
their efforts toward building up large and extensive steel 
operations at the expense of other industries and the 
living standard of the people; but the faet remains that 
they have done a good job. 

Iixcept for the Krivoi Rog Mining range, the Soviets 
do not possess high grade ore deposits comparable to 
the American Lake Superior or Canadian ore bodies. 
even the Krivoi Rog range appears to show strong 
symptoms of degradation 

The deposits of iron ore are plentiful. With a few ex- 
ceptions, beneficiation is required, however. 

The use of raw ore is limited to only a tew plants 
whose sintering facilities are not vet fully adequate or 
wherever coarse ore (2 in.) is available which performs 
satisfactorily without going through the sintering 
process. Of the inspected plants, only Cheliabinsk 
used appreciable amounts of ores. Ore storage fields were 
very small and the supply depended entirely on railroad 
transportation. 

Soviet coal deposits are located far from the steel 
plants, and the coal has to be transported over very 
long distances in some cases up to 1500 miles. The 
transportation system is satisfactory and efficient and 
practically no storage piles of coal were seen at Chelia- 
binsk, Magnitogorsk or Stalinsk. 

The most important coal deposits are as follows: 


| Kuzbass (Kuznetsk coal basin). 
2. Karaganda coal fields. 


3. Donbass (Don River basin). 


The Kuzbass and the Karaganda coal represent a 
mixture of relatively good coking grades of low sulphur 
content (0.5 per cent). The ash content of both these 
coals at the mine is high (around 14 to 15 per cent) and 
only beneficiation sueceeded in bringing the ash content 
of the coke to between 10 and 12 per cent. 

hese two coals make up the entire coking charge at 
Cheliabinsk, Magnitogorsk, Mizhni Tagil and Stalinsk. 

The Donbass coal is used exclusively in the Ukraine 
because of two reasons the mining cost of this coal is 
relatively high and the sulphur content is definitely not 
attractive (coke sulphur 1.8 per cent). 

So much for the technical findings of our visit. I 
would like to discuss some general observations on 
Soviet life and present some conclusions. 

In the Soviet Union, we found an absence of religious 
faith. Many of their churches have been converted to 
museums. [ was appalled at the attitude of the Soviets, 
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who seemed to deride and belittle religion. Some of the 
people attended church but most of those attending 
were older people. 

Near the end of our stay in Moscow, we asked to 
visit the Lenin and Stalin Tomb which is located in Red 
Square. Waiting to enter the tomb was a line of people 
about a half-mile long, four abreast. Our guides broke 
the line for us to pass into an air-conditioned room 25 ft 
below ground. On a dais, not 10 ft from us, were the 
bodies of Lenin and Stalin. The Soviets claim to have a 
special secret embalming process which preserves the 
bodies, but to me they looked like very lifelike wax 
figures. 

It was awesome. I think those two dead men are the 
Soviet people’s religion. | found the people are strongly 
behind their government, :nd those two dead men sym- 
bolize the government and what it has done for them. 

Do I think we have anything to worry about now that 
I have visited the Soviet Union? 

We saw enough to convince us that the Soviet Union 
could and would remove price and profit considerations 
from anv product or article, depending on what the 
government wished to accomplish through its avail- 
ability. This was obvious from inconsistencies in market 
costs. In particular, this brought us reason for worry, 
though certainly not any reason for panic. Someday, 
however, the Soviet Union will be producing in such 
quantity that it could sell steel anywhere in the world 
for mere transportation cost, thus making itself felt 
seriously in international economics by dumping com- 
modities on the market. 

The Soviets have the motivation and incentives for 
production. They have abundant supplies of raw ma- 
terials. They have hard working and intelligent people 
with lots of know how, which, I might point out, is to a 
great extent of American origin. The important things 
they lack are religious faith, the right to acquire and 
own property, and a multi-party political system. 

What should we do? In my opinion, several things: 

1. Eneourage cultural and economic exchanges in 
order to show as many Soviets as possible that we are 
good people and our standard of living is much higher 
than theirs. 

2. Stop reducing the purchasing value of our dollar. 
We must limit general wage increases to amounts that 
can be justified by the degree of rise in worker pro- 
duetion per man-hour. 

3. Reduce government spending to an amount that 
is less than the revenue taken in. Government should 
“make both ends meet,”’ without .dding to our present 
tax burden. 

t. Eneourage and expand research. 

5. Reverse the trend toward centralization of 
government and put more authority and responsibility 
baek into the hands of the state and local communities. 

6. Revamp the whole tax structure so as to provide 
more incentive to individuals and corporations to work 
harder. This will help free the venture capital our coun- 
trv so badly needs to finance its growth. 

7. Use every means we can to show how our people 
are strengthened by our religious faith and by our right 
to worship God as we see fit. There are many people 
who think the Godlessness of the Soviet people is the 
weakest link in their armor that may eventually cause 


their downfall. A 
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Allegheny Ludlum Steel Corp., 





Pittsburgh, Pa. 


The Minutes Of 


_ one of the oulstanding addresses given 

al the 67th General Meeting of the 
Imerican Jron and Sleel Institute in 

New York was the following delivered on 
Thursday, May 25, 1959... . the problem 
of Monopoly lnitonism must be met and 
solved by the people of the U.S. .... 


a * we meet in New York, 12 steel companies are 
deeply involved in the negotiation of a new labor 
contract. The negotiations are being earried on in 
the bright spotlight of publicity, and with advice and 
admonitions coming in from every side. This, theretore, 
should be an opportune time to look at where we are, 
in these United States, so far as unions May concern 
the publie interest, and how we arrived here. Out of 
these considerations, may come a suggestion as to 
future developments. 

We have to go back 26 years properly to appreciate 
what is happening. It was in 1933, that the National 
Industrial Reeovery Act was adopted. Among. its 
many provisions was the famous Section 7, which made 
it a matter of national policy for the Federal Govern- 
ment to foster and encourage the growth of labor 
unions. Through this act, public attention was focused 
on what appeared then to be a fundamental national 
problem, i.e., the then sad state of the individual 
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employee. And to this day, Federal law continues to 
promote the growth and power of labor unions. 

Business, in 1933, was in a deplorable state. We had 
gone through the excesses of the 1920's. Inventories 
were high and had to be worked off. The economies of 
most nations were greatly upset. We, after a ruinous 
credit expansion, were attempting to straighten out our 
financial community. Wages and salaries were being 
arbitrarily reduced as company after company tried 
to keep its head above water. The quickest, surest 
way then to reduce expenses was to cut wages 10¢ per 
hour—-effective the next day. 

There was great resistance to the union movement 
among business and industrial managers of that day. 
This resistance continued for many years in industry 
after industry, not excepting steel. In 1935, came the 
famous Schechter Case, involving the chicken slaugh- 
terer, in which NRA was found to be unconstitutional. 
That ended Section 7 but almost immediately, m 
that same year, the Wagner Act came into being, 
continuing—and even increasingthe Federal Govern- 
ment’s assistance to labor unions to grow in size, 
strength and power. 

Of course, labor had always been specifically ex- 


The Last Meeting 


empted from the «anti-trust laws-—-and why not? 
Labor, after all, is merely the organization of indi- 
viduals. Individuals, the theory goes, have to be 
banded together to give some balance of power when 
dealing with businesses having so much influence on 
their destiny. And I don’t believe, as of this minute, 
that anyone would argue with that theoretical ob- 
jective. At Allegheny Ludlum, we want to deal with a 
union of our workers. We believe that this is the way 
in which we ean obtain and maintain good relations 
between management and employees. We work hard at 
the job and we have had «a reasonably suecessful 
relationship. 

Under the aegis of the Wagner Act, the power of 
labor unions grew until, today, we have single unions 
covering entire industries, and associations of unions 
covering many industries. True, the Taft-Hartley Aet 
came along, which modified the Wagner Act to a 
minor degree, but it had no real effeet whatever on the 
growing power of labor unions. 

The growth of labor unions in size, power and 
influence continued. And we face today a situation 
which, in many instances, can be deseribed only as 
Monopoly Unionism, and I hasten to define these 
words so we will fully understand this term. 

The dictionary defines “monopoly” as follows: 
“Exelusive control of « commodity or service in a 
particular market.”’ 

“Unionism” is defined in the dictionary as ‘The 
principle of union, especially trade unionism.” 

Monopoly Unionism, therefore, is the exclusive 
privilege of certain individuals and/or organizations to 
earry on a traffie in the organizing and control of 
unions of working, or laboring, persons. 
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That this is truly the situation we find today among 
the production employees in numerous industries is 
obvious on its face. Some 99 per cent in the auto- 
mobile industry are members of the UAW; some 96 
per cent of the rubber workers are members of the 
rubber workers union; some 98.7 per cent of the 
employees in the steel industry belong to the United 
Steelworkers Union; some 99.4 per cent of the employees 
in the printing and publishing industry are members of 
the unions; and so on 

In addition, inter-union agreements are being 
threatened which, if consummated and exercised, 
would enable one to two men to wield, ultimately, 
the greatest power that has ever been concentrated in 
this country 

\ctually these unions are monopolies fostered by the 
Government of the United States. This is so because 
our laws have been designed to promote their growth. 
We, the people of the United States, have created this 
situation deliberately, while forgetting that the power 
of any monopoly, ultimately tends to abuse. We forgot 
Lord Aeton’s admonition, given in 1887, that ‘‘Power 
tends to corrupt; absolute power corrupts absolutely.”’ 

\s a matter of facet, the truly serious part of this 
situation rests in the fact that the public does not 
realize what has happened. The manifestations of 
Monopoly Unionism are not immediately obvious. 
Many of them are of a secondary, or once-removed 
nature and, even as of now, they have to be sought 
out if they are to be viewed publicly at all. Therefore, 
we are inclined to deal only with the symptoms. Further- 
more, some 30 years ago labor was the “underdog” 
und somehow people still retain this image and _ er- 
roneously believe this still to be the case. 

\nnual wage increases have become inseparably a 
part of the general problem of labor union power and, 
indeed, a part of the machinery through which a 
strong union makes its gains. It is the way in which 
one union competes in the labor complex with similar 
unions in other industries. 

One of the evidences of the power of Monopoly 
Unionism has been the imposition of “‘pattern settle- 
ments’ by industry-wide unions in recent years. We 
have numerous examples of such settlements, brought 
about by “divide-and-conquer”’ tactics, as in the 
auto industry; or the industry-wide approach, as in 
steel, glass, cement, rubber and other industries. In 
the industry-wide approach, if the full sequence is 
followed, it goes something like this: 

|. Demands are proposed by the union—often in 
public and before they are handed to management 
which are designed to “outdo” the demands of the 
labor leader who achieved the most recent success. 

2. Retusal of management to capitulate to such 
demands results in a strike. 

3. A national disturbance occurs, its magnitude 
depending on the size and importance of the industry 
chosen for the assault. The public in general, and 
customers and shareholders in particular, become 
increasingly disturbed as the strike continues. The 
press, radio and television keep up a constant drum- 
beat. 

t. Government intervention occurs at this point. 
The ‘“‘publie interest,’ the “national defense,’ the 
“international situation,” these and other equally 
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high-sounding and important situations are invoked 
as immediate reasons why an end to the “disastrous” 
strike should be brought about. The strike, by this 
time, is said to be “‘hurting everyone.”’ 

5. Settlement comes—largely giving in to Monopoly 
Unionism’s demands, or taking the form of a ‘Solomon 
decision” and “splitting the difference” in some manner 
between industry’s last offer and the union’s original 
demands. 

That seript is not always acted out to completion. 
Pressures sometimes have forced settlements at some 
point before the conclusion of the “‘last aet’’—but 
always with concessions to union power. 

Resulting wage increases have forced similar wage 
increases in related, associated and neighboring in- 
dustries. The new wage rates tend to become, of course, 
a new community wage level and everyone then tries 
to get into the act. These wage changes inerease the 
costs of materials, of components, of capital goods, 
which in turn cause further cost pressures in the 
industry giving the original increase. Such cost pressures 
inevitably force higher prices in industries where the 
supply-demand situation is such that higher prices 
ean be obtained. The result, of course, is the now 
familiar “‘wage-push inflation.” 

In the steel industry, employment costs have gone 
up since 1940 some 238 per cent, while steel shipments 
per man-hour went up only 30 per cent. 

Inflation has been a particular hardship to those least 
able to combat it: pensioners, schoolteachers, clergy- 
men, those older citizens who live upon income from a 
fixed amount of capital and government employees. 
All serving on governmental bodies realize the prob- 
lems of raising taxes to meet the increased cost of 
government operations brought about by competition 
for employees with industries in the wage-push cate- 
gory and compounded by the deterioration of the 
dollar. 

There are industries, too, where competition from 
ubroad has prevented price increases——again a matter 
of supply and demand. One of these is the textile 
industry, and the textile workers have not had an 
increase for five years! A peculiarity of wage-push 
inflation, therefore, is that those who gain most from 
it are those able to “push” the hardest. At the other 
extreme of the economic scale are those who cannot 
push at all. Their real incomes fall because of price 
increases elsewhere. 

It. is evident, therefore, that this process of uneven 
price and income movements is the very essence of the 
mechanics whereby those unions which hold a strong 
position of power increase their real incomes. Thus, 
Monopoly Unionism gains at the expense of the rest of 
the economic system—-and demonstrates again the 
true nature of monopoly. 

The annual wage increase has been virtually institu- 
tionalized in many sectors of our economy because of 
the power of Monopoly Unionism. We have seen it 
incorporated into contracts extending over several 
years. This has compounded the effects of wage-push 
inflation; and “productivity” becomes a word to be 
used only to justify wages going UP. So-called ‘‘esca- 
lator clauses’ yield additional increases in wages, 
according to another “principle”: the rising cost of 
living. 
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And when both of these fail as an excuse for a wage 
increase—both ‘“‘productivity’” and “the cost-oft-liv- 
ing’’—Monopoly Unionism falls back on another, 
and equally unsound, ‘principle’: ability to pay. 
This inevitably brings in the question of corporation 
profits, which sare necessarily volatile and which, 
having been cut in half as volume drops off, suddenly 
“double,” to the tune of full-page newspaper advertise- 
ments! 

The economic consequences of imposed settlements in 
labor-management disputes are serious and affect the 
entire economy. They are: 


1. Continuous pressure on wages. 

2. Rising prices where supply and demand are 
such that higher prices can be obtained. 

3. Inereased pay seales in related and service 
industries. 

!. High prices; higher taxes; inflation. 


As union power has increased, the cause of unionism 
has come to mean many things to different leaders. 
To some it has meant the banding together of employees 
to obtain justice and fair treatment. To others the 
union has been a revolutionary institution; a moral 
institution; a social and political institution; and, to a 
few, a means of building personal power and riches, 
by any means or methods that can be used, and fre- 
quently at the expense of the union’s members and the 
general public. 

It is understandable, therefore, that Monopoly 
Unionism manifests itself in many ways contrary to the 
public interest. These evidences occur: 

1. When it restrains, rather than uplifts, the indi- 
vidual, and forces him into conformity. 

2. When it obtains from government legal, and 
quasilegal, support in the form of special laws, and 
preferred handling by government agencies. 

3. When it obtains exclusive control of goods or 
services and denies the benefits of such goods or 
services to the other segments of the economy, except 
on conditions most favorable to its controllers or 
leaders. 

1. When it obtains the powers of coercion, by law or 
economic strength, enabling it to dictate at will to 
other segments of the economy. 

5. When it exacts tribute from other segments of the 
economy in the form of payments for services not ren- 
dered (feather-bedding) ; tribute for favors conferred or 
violence withheld (racketeering); and tribute in the 
form of higher prices for all (inflation). 

6. When it turns upon its principal benefactor, 
government, and seeks to impose its power, philosophy 
and ambitions upon it. 

7. When it places its own interests above the interests 
of groups equally important to the economy, or even 
above the interests of the entire society itself. 

No better illustration of these manifestations of 
Monopoly Unionism can be found than the threat that 
James Hoffa says he didn’t make in Texas, should 
Congress pass restraining legislation. But if he dzdn’t 
threaten to shut the whole country down, then, he 
certainly has inferred that he would do it on other 
occasions. 

And what provoked the threat that Mr. Hoffa 
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says he didn’t make? The following statement by 
Senator John L. MeClellan, chairman of the Senate 
Rackets Investigating Committee: 

“The time has come for Congress to seriously consider 
the enactment of special anti-trust legislation in the 


transportation field....It is obvious to the whole 
country that the labor unions themselves cannot 
handle the critical problem of racketeering. ... The 


present alliance of top officials of the Teamsters Union 
with the underworld has gained the proportions where 
the amassing of any further power by that union with 
equally corrupt unions like the ILA, or left-wing-led 
unions like the International Longshoremen’s and 
Warehousemen’s Union on the West Coast, would be 
calamitous for the nation.” 

We all recail the newspaper strike in New York. 
Then there was the abortive attempt to take over the 
New York Police. Again the political power of Mon- 
opoly Unionism is flaunted almost daily with listings 
of those legislators who are for or against union posi- 
tions. Large contributions to campaign funds are 
given with the expectation, naturally, of favored treat- 
ment. These are facts, known to anyone who reads the 
newspapers. 

Monopoly Unionism can be indicted on all seven 
counts just enumerated as being against the public 
interest. The MeClellan Committee has turned up 
evidence of racketeering; stealing, criminal union leader- 
ship; conspiracy with municipal officials, with business- 
men in some instances in so-called “sweetheart con- 
tracts’? and with the underworld in others. Yet, all 
these are only symptoms; not the disease, The root of 
the disease is monopoly power, fostered by Federal 
law. 

We should feel no surprise at these phenomena, 
however. Monopoly Unionism is not the first monopoly 
with which we have had experience in the United 
States. As a matter of fact, if we refer to The Minutes 
of the Last Meeting and see what happened in the 
1880’s, we will discover there really isn’t anything very 
novel about the present situation. 

The period from 1880 to 1904 was the great develop- 
ment period of our country. It was the time of the 
building of railroads and the development of the oil 
and other great businesses. No fewer than 300 corporate 
consolidations of national scope took place in those 24 
years. Together, they covered practically every manu- 
facturing industry. Combinations took place in steel, 
nonferrous metals, oils, chemicals, textiles, paper and 
in industrial, agricultural, office and household ma- 
chinery. 

Never before nor since have the structure and method 
of control of an economy been so suddenly changed as 
during that period, brief as it was. Enterprising pro- 
moters and investment bankers put together combina- 
tions that embraced nearly every part of the nation’s 
economic life. In both national and regional markets, 
the combinations greatly reduced the number of sellers. 
In no industry, however, did it create pure monopoly. 
But many combinations controlled so much of their 
respective markets that they affected prices directly, 
simply by their production policies. Others collaborated 
readily with their rivals, big or little, to stabilize the 
market in what could have been interpreted as illegal 
conspiracy. 
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It was the era of steel ‘“‘kings,’’ oil and coal “barons,” 
merchant “‘princes,”’ railroad “magnates”? and “‘Napo- 
leons of finance.” 

Many of them abused their power, resorting to 
graft and corruption which seriously endangered the 
nation’s social, economic and _ political ideals. They 
dominated government officials, controlled law en- 
forcement agencies and elected and controlled legis- 
lators, exacting favors in the form of grants and favor- 
able legislation. 

The business monopolies of that time had the 
identical kind of principal support that Monopoly 
Unionism in our time has had: the deliberate assistance 
of the Federal Government, with the aim of rapidly 
expanding our young economy. 

By 1900 one powerful group alone acquired about 
00 per cent of the oil refineries in the nation, along with 
00 per cent of the nation’s pipelines. By 1900, it was 
estimated that just fwo financial groups dominated the 
field of banking to such an extent that it was almost 
impossible to launch any new big business enterprise 
without the help of one or the other. 

Though many of the major combinations of business 
und industrial enterprises were legal and, in many 
causes economically desirable and necessary, the financial 
yyrations of men like the notorious Jim Fisk aroused 
public indignation and left a public relations after- 
taste which continues to plague business to this day. 

Jim Fisk not only ground out more than $20 millions 
of worthless Erie Railroad stock on the printing press 
in his basement, he also conspired to corner the gold 
supply of the nation. He cynically displayed his political 
power by placing the equally notorious Boss Tweed, of 
Tammany Hall, on the Erie Railroad’s Board of 
Directors. This power display was so vulgar that the 
editorial cartoons inspired by lisk and Tweed, notably 
those of Nast of the New York World, have come 
down to our day as classie of :nti-business sentiment. 

\n example of the power, dishonesty and ruthless- 
ness of monopoly was shown in some areas of the 
important and growing railroad industry of the 1880's. 
It brought about the following results: 


Watering of railroad COMpPAany stocks, with 
substantial losses to the investing public. 

2. Ruinous rate wars, aimed at crushing competi- 
tion. In [885 the fare from St. Louis to Chicago 
was knocked down to $1.00. When competition 
was erushed, the railroads raised the rates and 
charged “all that the trafhie would bear,” a 
phrase that has come down to us from that 
diay 

$4. Diserimination between individuals and com- 
munities. Rebates were given to certain shippers 
to help them destroy their competitors. 

!. Influeneing politics and corrupting legislators, 
judges and other officials 

5. Graft on a grand seale, especially to construction 


companies. 


\s an example of the latter, a construction company 
was organized to build the Union Pacifie Railroad. 
In its organization were some of the influential stock- 
holders of the Union Pacifie itself. Through unfair 
measures, the company obtained contracts for the 


construction of the railroad. Rumors of excessive 
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profits were public, and there was danger of an investi- 
gation by Congress. This was prevented, however, by a 
Congressman who just happened also to be an official 
of the construction company. He distributed shares of 
stock to other members of Congress. Those shares, 
during a single year paid dividends several times their 
par value—but they were sold at « very low price, or 
given tree, to party leaders, committee chairmen and 
other government officials, in return for favors re- 
ceived. 

Practices like these created public opinion in favor 
of regulation. The first of these regulatory laws, the 
Interstate Commerce Act, came in 1887. But, while this 
brought regulation to the railroads, it had no effect 
in other areas of business. The States individually 
became indignant, too, and 25 of them passed anti- 
trust laws by 1890. But these were largely ineffective 
against the big consolidations of power and eapital. 

President Harrison, in his Message to Congress in 
1889, directed the attention of that body to the trusts 
and their activities. In 1890, Congress passed the 
Sherman Anti-Trust Act, making illegal every combina- 
tion or conspiracy in restraint of trade or commerce 
among the several states. 

When John Sherman introduced the Anti-Trust 
Bill, he said something that might well be applicable 
today: 

“Society is now disturbed by torces never felt 
before. ... Congress alone can deal with the trust, and 
if we are unwilling or unable, there soon will be a 
trust for every production and «a master to fix the price 
for every necessity of life.” 

Even though the Sherman Anti-Trust Act was 
passed, monopoly remained an important factor in 
the nation; for monopoly dies hard. Some of its pro- 
ponents found in New Jersey, Delaware, West Virginia 
and Maine new laws which were friendly to consolida- 
tions. 

The public once again began to be concerned about 
monopoly. 

This climate of public opinion made it possible for 
the ‘“‘muckrakers,”’ a group of opportunistic journalists 
and writers to become famous and wealthy by exposing 
corrupt business practices and the sins of business 
monopoly power. Writers like Frank Norris, Ida 
Tarbell, Thomas W. Lawson, Roy Stannard Baker and 
Upton Sinclair had their ‘“hey-day’’—and left an anti- 
business sentiment upon the public which partly per- 
sists to this day. 

By 1912, people once again became anxious about 
monopoly power in business. Woodrow Wilson, cam- 
paigning that year, said: 

“A comparatively small number of men control the 
raw materials, the water power, the railroads, the 
larger credits of the country and, by agreement bandied 
around among themselves, they control prices.” 

This was a damaging statement, indeed. And, in the 
Wilson Administration came the Federal Trade Com- 
mission Act, in 1914, which provided for the establish- 
ment, in the following year, of the Federal Trade 
Commission as an independent administrative agency. 
In 1914, Congress passed the Clayton Anti-Trust Act. 
This law was designed to supplement the Sherman Act. 
It prohibited practices which tended to produce 
monopoly. However, the law specifically exempted 
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labor and agricultural organizations from the operation 
of the anti-trust laws. 

The Minutes of the Last Meeting are thus complete. 
Let us check the evils of business monopoly against the 
manifestations of Monopoly Unionism, which we 
considered earlier, and which place it against the 
public interest : 

1. Did it by monopoly restrain, rather than uplift 
the individual? Yes. 

2. Did it by monopoly obtain from government 
legal and quasi-legal support in the forms of special 
laws and preferred handling? Yes. 

3. Did it by monopoly obtain exclusive control of 
goods and services and did it deny the benefits of such 
to other segments of the economy? Yes. 

4. Did it by monopoly obtain powers of coercion, 
by law or economic strength, enabling it to dictate at 
will to other segments of the economy? Yes. 

5. Did it by monopoly exact tribute from other 
segments of the economy in payments for services not 
rendered, in tribute for favors conferred or violence 
withheld and in higher prices? Yes. 

6. Did it by monopoly attempt to impose its power, 
philosophy and ambitions upon its benefactor: 
government? Yes. 

7. Did it by monopoly place its own interests above 
the interests of groups equally important to the econ- 
omy and even above the interests of the whole society? 
Yes. 

Thus, as now with Monopoly Unionism, business 
monopoly then stood indicted on all seven counts as 
having been against the public interest. 

But The Minutes of the Last Meeting inelude also the 
means by which the Congress found it possible to 
put an end to business monopoly and its abuses, 
namely, the anti-trust laws. These laws were designed 
expressly to curb and prevent monopoly power and 
they are being more rigidly enforced today than ever 
before. 

Unfortunately, the American public is not yet aware 
of the problem of Monopoly Unionism, but it is be- 
coming very familiar—-even painfully familiar—-with 
one of its by-products, namely, wage-push inflation. 
As a matter of fact, five investigating committees of 
the Federal Government are now looking into this 
matter. 

Yet, as Robert C. Tyson, Chairman of the Finance 
Committee of United States Steel Corporation, stated 
in April, 1959: 

“Hardly anyone has the temerity to assert that the 
obvious way to stop cost-push inflation is to restrict 
the labor monopoly power behind the push, in the 
same fashion that America has always restricted 
other monopoly power threatening its welfare. Such 
determined obliviousness to the obvious in_ itself 
attests the great propaganda and political power the 
union leaders already have achieved.” 

In spite of all the public clamor against wage-push 
inflation, in spite of Congressional Committee investi- 
gations and in spite of the growing attention being 
given to Monopoly Unionism in the press, it is still 
difheult to discuss unionism without emotion. For 
example, writing in a special section of the New York 
Times, on May 17, David Dubinsky still felt impelled 
to say: “Our union, like most unions in America, came 
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into existence in response to a deep human emotion: 
the worker’s passion to be respected as a human 
being and to participate in determining and improving 
his working and living conditions. For this passion 
they required no evidence trom statisticians, econo- 
mists, time-study experts or lawyers. The garment 
worker’s burning ambition for economic freedom was 
born in the foul air of the sweatshop, in the bark of 
the boss, in the cold pangs of hunger. Out of this anger 
and frustration arose the union.” 

That great union was formed more than 40 years ago. 
By this time, the smell of the sweatshop, the bark of 
the boss, and the cold pangs of hunger must be faint 
indeed for the 442,901 members of a solvent and 
solid union, holding contracts with 12,300 factories, 
and with net assets of more than $60,000,000. 

“Our big unions need help,” said Henry Ford at 
Yale University in February. “The first step is to 
relieve them of the burden of monopoly power so thet 
once again they will meet management on the basis 
of real power equality, and competitive market forces 
ean work to keep profits, prices and wages in balance. 
To do this requires sound action limiting monopoly 
power of unions. Such action would also help to correct 
the abuses that unrestricted power has made possible 
in certain unions.” 

The problem of Monopoly Unionism will have to be 
met and solved by the people of our nation before we 
can confidently take off on the next big cycle of econo- 
mic growth and progress. What should we do about it? 

One thing we can do, one thing we must do, is to 
bring Monopoly Unionism to the light of day. We 
must point out that racketeering, conspiracy, law- 
lessness and contempt of the public generally are but 
consequences of monopoly power—as they always have 
been in the past. 

tecently Senator MeCellan called for an anti-trust 
approach, citing the case of the newspaper delivery 
situation in New York. This, was the cause of Mr. 
Hoffa’s explosion in Texas. This is a hopeful develop- 
ment on both counts! 

Monopoly Unionism must be ended. If we talk 
about it openly and explain it, over and over again, 
I feel sure we will ultimately help the public recognize 
its dangers. In this we are receiving great help by the 
actions of certain union leaders themselves. We should 
be thankful for the AFL-CIO’s characterization of 
inflation as a “phony.” We should be further thankful 
for the daily revelations of unmatched power in the 
hands of Mr. Hoffa. 

We have made some progress in showing what 
Monopoly Unionism is. Wage-push inflation has been 
highly revealing; it has put a public spotlight on one of 
Monopoly Unionism’s principal consequences. If we 
can make Monopoly Unionism publicly visible for 
what it is: a monopoly against the public interest, then 
I honestly believe the general publie will bring pressure 
on Congress to do the obvious thing, as Bob Tyson 
mentioned, and give the unions the help urged by 
Henry Ford, by applying to Monopoly Unionism the 
restrictions of the anti-trust laws. 

Then and only then will we strike at the roots of the 
problem—as the nation did in the case of business 
the elimination of the power that corrupts and destroys, 
the power of monopoly. A 
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Figure 1 — Twelve 18- 
ft square soaking pits 
serve a new 46-in. 

blooming mill. Q 


S° much has been written about soaking pits 
WY along with their accessories that one might suspect 
the subject would be exhausted. Nevertheless, the block 
of pits recently installed to serve The Steel Company of 
Canada’s new 46-in. blooming mill do inelude a consid- 
erable number of interesting design and control features. 

[Initially the mill is served from 12 pits, two holes per 
bank, Figure 1. Mach pit is 18 ft square and 11 ft-6 in. 
deep. They are located 26 ft-6 in. center-to-center on 
their width and 50-ft centers on their lengths. The pits 
are the bottom center-fired type. In all they furnish 3200 
sq ft of usable hearth area. Mach pit has an average in- 
got-charge capacity of 150 tons. Two double-compart- 
ment recuperators with each pit are built of silicon car- 
bide refractory. Stacks are 135 ft in height and are 5 ft-3 
in. diameter. 

The pits are served from three floor levels. The base- 
ment level contains gas, air and flue piping (Iigures 2 
and 3), dampers, and clean-out facilities (Figure 4) for 
slag build-up in the dry bottoms. There is ample room 
to maneuver lift trucks 

The intermediate floor is at grade level, Figure 5, and 
is Spacious enough to allow the use of lift trucks to con- 
vey pellets of brick and other materials used for repair- 
ing the pits. Other items served from this level include 
pay-off reels for cover thermocouples; furnace pressure 
connections; thermocouples; air venturi (Figure 6) and 
piping (Figure 7) under control panel areas. 

The generous spacing between and around the pits 
coupled with the use of walkways of open grating pro- 
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motes good natural ventilation, :nd working conditions 
are excellent. 

The top or operating floor contains three control 
rooms, an office and a divided enclosure for electrical 
and instrument repairs, Figure 8. Each of the stream- 
lined insulated panel rooms has large unobstructed win- 
dows and contains two panels one behind the other to 
serve four pits. Figure 9 shows a portion of the front 
panel. The rear instrument mount consists of a steel 
framework enclosed with louvered steel sections to allow 
a free flow of filtered air from a service unit. Figure 10 
illustrates the arrangement. The whole design presents a 
neat appearance and effectively screens all panel piping 
from view. 

Figure 11 shows the rear view of the front panel. Fig- 
ure 12 shows the front view of a portion of the rear 
panel. Note the ring balance gas and air flow metering 
units and the pneumatic square root extractors below. 


FUEL 


Instead of following the usual plan of having the same 
fuel available for all pits, it was desired to provide inde- 
pendent selection of fuel for each pit. The operator is 
then able to choose one of: 


1. Coke-oven gas—560 Btu per cu ft. 

2. Mixed coke-oven and blast furnace gas of any 
value between 150 and 300 Btu per cu ft. 

90 Btu per cu ft. 


» 


3. Blast furnace gas 
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installed to serve a new 46-in. blooming 


Special 
Features 

of Stelco’s 
New Soaking 
Pits 


by E. T. W. Bailey, Chief Fuel Research Engineer 
The Steel Company of Cancda, Limited 
Hamilton, Ontario, Canada 


Twelve new soaking pits, recently 


mill, have a considerable 
number of design and control innovations. 


The pits are designed for a fuel input corresponding to 
a maximum of 24,000,000 Btu per hr of 150-Btu gas and 
alternatively 17,000,000 Btu per hr of 90-Btu gas. 

Normally charges are heated with 150-Btu gas except 
that when heat input is decreased by the temperature 
controllers to a preset value, the fuel is automatically 


, switched to 100 per cent blast furnace gas. 


The charge is then soaked to a finish. This arrange- 
ment promotes the ability to maintain turbulent flows 
within the pit which is necessary to achieve good soaking 
and temperature uniformity from top to bottom. Ad- 
ditional advantages include the registering of tempera- 
tures more nearly that of the steel by the thermocouples 
located in the corner outlet ports than is the case with 
most high-calorie fuels and excess air combinations; and 
making available one of the best fuel protective furnace 
atmospheres that exists in a steel plant. 


BURNERS 


In order to achieve the above results and still keep 
within a practical range of burner nozzle gas velocity, « 
new burner had to be designed. 

Figure 13 shows the arrangement adopted. The burner 
assembly indicates the position of the added coke-oven 
gas inner tube which arrangement allows mixing at the 
burner tip. The burner cap illustration shows the double 
cap components which go to make up the tip. The outer 
cap has a series of radial semi-elliptical holes through 
which all blast furnace gas passes as it leaves the annu- 
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Figure 2 — On the basement level of the pits are waste gas 
ducts. 











Figure 3— There are ducts in the basement for combus- 
tion air. 


Figure 4 — Shown here are fuel piping and cinder ports in 
the basement. 








lar space formed by the two vertical tubes. The coke- 
oven gas is jetted through the same holes from corre- 
sponding holes in the inner cap when mixed gas is being 
used. Excellent mixing and distribution into the verti- 
cally rising air stream are achieved. When coke-oven gas 
is used alone, the inner cap nozzles are so sized as to 
produce the velocities required to effectively mix with 
the combustion air throughout the whole range of op- 
erating flows. The jet of coke-oven gas simply passes 


Figure 6 — On the grade level are combustion air venturi 
tubes. 

Figure 7 — Shown here are fuel and air piping and a fur- 
nace pressure tap 





through the holes in the outer burner cap as they are in 
alinement. Both caps have guide partitions attached for 
easier centering on the burner tubes. The two pins at the 
top allow free vertical movement for variations in the 
level of the supporting gas tubes. They also hold the noz- 
zles in the two burner caps in proper alinement. Care 
was taken in the design to use uniform sections to reduce 
cracking. The caps currently in use are made of a special 
heat resisting alloy. 

Besides providing means to improve temperature dis- 
tribution in the pit during periods of low fuel demand, 
this versatile burner allows choice of fuels to suit cold 
steel charges required in a minimum time or hot charges 
which may not be needed for a relatively long time. It 
also provides a means to balance plant fuels during 
emergency periods. As a pit grows older and draft is 
lessened due to recuperator leakage, richer fuel mixes 
can be used to prolong pit life without undue reduction 
in heating capacity. 


CONTROLS 


The following functions are performed by the control 
system: 


1. Manual selection of fuels. 





Figure 8 — The top or operating floor contains three con- 
trol rooms, an office and a divided enclosure for electrical 
and instrument repairs. 


Figure 9 — Each of the three control rooms contains two 
panels. A portion of one is shown here. 





74 


lron and Steel Engineer, July, 1959 

















FRESH AIR INLET 




















ES EE SSS 4 SSE SESS 4S SS SSS SSE LS SS E4L SS SESE SS 4S" | / RABBVeeeseee a aa a ae 
N : 
' 
Ni ' RETURN AIR 
| HEATING UNIT - ee 
" eperalieanes ; 





BACK OF ENCLOSURE » < BACK OF ENCLOSURE 








F | = 




















FRONT OF ENCLOSURE 








CONTROL HOUSE 


Figure 10 — Arrange- 


ment of control 
iain house. 








+ ———————EEEEEe =———— 








2. Automatic selection of blast furnace gas to finish 
heats. 

3. Temperature control of cover. 

!. Temperature control of steel as translated by se- 
lecting one of four thermocouples located in the corner 
waste gas outlet ports. 

5. Indication and recording of fuel and combustion air 
flow rates. 

6. Summation of fuel volumes which are then re- 
corded and integrated as heat. 

7. Atmospheric temperature Compensation automatic 
in combustion air controller. 

8. All fuels and combustion air have individual me- 
tered feed back controllers. 

9. Failures of power, fuel gas and compressed air are 


Figure 11 — Rear view of a portion of the front panel. 
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taken care of by protective devices. 

10. All compressed air for instrument service is fil- 
tered and dried to « dew point corresponding to —40 F. 

11. Cover opening automatically closes stack damp- 
ers, stops combustion air fan, and turns off most of the 
gas flow. 

12. Cover closing rapidly and fully opens stack damp- 
ers and instigates a time delay to hold them open until 
normal flows of combustion air and fuels are restored. 

13. Manual means to bias the relative positions of 
either of the stack dampers while under automatic con- 
trol. 

14. Indication temperature station where check read- 
ings on all thermocouples in the furnace system may be 
made. 


Figure 12 — Front view of a portion of the rear panel. 
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BURNER CAP 


Figure 13 — The burner assembly shows the position of the added coke-oven gas inner tube which allows mixing at the 


burner top. 


CONTROL DIAGRAM 


The principal components of the control circuits are 
illustrated in the greatly simplified block diagram, Figure 
14. 

The primary pneumatic circuit starts in the upper left 
hand corner. Here a loading pressure is instigated and 
passes, in series, through the pneumatic control sections 
of the cover and outlet port pyrometers to the air flow 
controller. The value of the loading pressure here im- 
posed sets up the desired air flow by positioning the entry 
louvres on the combustion air fan. This flow is metered 
and a pressure corresponding to the differential is trans- 
mitted through a pneumatic square root extractor to 
produce a pressure directly corresponding to flow. This 
pressure is fed back to the controller and balances the 
original demand loading. If the temperature of the air 
entering the fan should change, the weight change is de- 
tected by the flow meter and the control will act to make 
a correction. 

The pressure corresponding to flow of air is also im- 
posed on a fuel-air ratio relay which instigates flows of 
whatever ratio of gasses has been selected at the ratio re- 
lay. Kach gas is controlled as to flow by a separate con- 
troller with complete feedback in the same manner de- 
scribed for the combustion air controller. The pressures 
that are proportional to flow are added on a heat com- 
puter creating a pressure proportional to heat input 
which is then recorded and integrated as such. 
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Heretofore soaking pits equipped with two sets of re- 
cuperators often had separate waste gas flues rising to 
join the base of a stack. When the temperature in one of 
these riser flues increased, so also did the draft. This 
caused uneven heating in a pit where the ingots placed 
on the side with the least draft were coldest. Frequently 
this condition persisted over long periods, and operators 
were helpless to do much about it. 

Other conditions which can cause unequal division of 
the waste gases are placement of ingots in the pit such 
as to partially obstruct flow; and air leakage into the re- 
cuperator. In the latter case the air has a cooling effect 
on the waste gases, and this produces a tendency for the 
gases to be drawn through the hottest riser flue. 

To overcome these conditions dampers were placed in 
each flue. Both dampers are moved by the pit pressure 
controller simultaneously. However, the operator can 
select either damper and either increase or decrease its 
opening position with respect to the other damper and 
thereby adjust the flow of waste gases through either re- 
cuperator so as to maintain more equal temperatures. 

This innovation has won the unqualified approval of 
the operators, and frequent adjustments are made to 
keep in step with operating conditions. 

The use of four thermocouples, one in each corner 
waste gas outlet port, is of great assistance in determin- 
ing the extent of pit temperature unbalance. Control of 
temperature is always obtained by selecting the couple 
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Figure 14 — Simplified block diagram of the principal components of the control circuits. 


denoting the highest temperature. Where «a pit is 
charged with some hot and some cold ingots, a larger 
portion of waste gas can be deliberately forced through 
the cold side and thus somewhat accelerate the heating 
rate. 

To assist in securing better maintenance, all control 
components have been located on the operating floor. 
The stack dampers are butterfly type having vertical 
self-ventilated, hollow shafts which extend to the operat- 
ing floor, Figure 15. The pneumatic operators, under re- 
movable covers, are shown in Figure 16. They are very 
accessible and located adjacent to building columns out 
of harm’s way. 

Figure 17 shows the V-port fuel valves along with re- 
ceving regulators, and shutoff cocks. Around each cock 
is a built-in-jack which allows convenient and rapid in- 
sertion of a safety blank below the cock during periods 
when the pit is undergoing repairs. Note the louvred 
entrance to the combustion fan at the lower right hand 


corner. 


Figure 15 — The stack dampers are butterfly type having 
vertical, self-ventilated, hollow shafts which extend to 
the operating floor. 
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igure 18 shows the lead wire from the cover thermo- 
couple. The neat and simple counterweight with take-up 
arrangement are shown in Figure 19. 

The function of the cover temperature controller in 
control series with the outlet waste gas temperature 
deserves some mention. This method has been in use for 
many vears at Stelco and besides protecting the cover 
from overheating it acts as second line of defense were 
the other controller to fail and cause the steel to melt. 
The cover thermocouple and controller also acts to limit 
the top heat until the bottom catches up. 

After initial air-gas ratios are set up, the trimming 
can be done by watching the angle or slope of the tem- 
perature line on the waste gas pyrometer. By trial, the 
zur can be increased, and if the slope becomes steeper the 
correction is beneficial. This can be continued until the 
steepest slope is attained. 


Figure 16 — Pneumatic operators, under removable covers, 
operate the stack dampers. 
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Figure 19 — Shown is the neat and simple counterweight 
with take-up arrangement. 
Figure 17 — Shown are the V-port fuel valves and shutoff 


cocks. 
Discussion 
@eeeeeeeecoaeeeaeeeeeeeeeeeeoeeeeeee ee ee © 
PRESENTED BY 


Phneumatically-powered control equipment has many 
desirable features so long as the air is properly condi- 
tioned. It should be very clean and dried well below the 
prevailing dew point temperature. Major control in- CHARLES R. WILT, JR., Assistant Chief Engineer, 


stallations such as the one described justify an auto- Loftus Engineering Corp., Pittsburgh, Pa. 


matic drier filter station, Figure 20 E. T. W. BAILEY, Chief Fuel Research Engineer 
: ; The Steel Company of Canada, Limited, 
Figure 18 — Lead wire from the cover thermocouple. Hamiiton, Ontario, Canada 


J. LEO HAGAN, Fuel Engineer, 
Utilities Dept., Fairless Works, 
United States Steel Corp., Fairless Hills, Pa. 


M. F. DEMSHAR, Superintendent, 
Bloomer & Billet Mills, 
Acme Steel Co., Chicago, III. 


Charles R. Wilt, Jr.: | might make some comments on 
the comparison of the two kinds of pits. 

[ was impressed with the regenerative pits, which 
were much more simply instrumented, but I reeognized 
that the controls that the author mentioned are re- 
quired on recuperative pits. 

I think we might also make a little comparison on the 
difference in the operation of the two pits. 

One simplification of the regenerative pit, as de- 
scribed here, is that the fuel and air are set manually 
with an on-off temperature controller regulating the 
amount of time that the furnace is firing while “soaking 
out.” In that ease, since I presume that the fuel flow es- 
sentially remains constant, when the heat has soaked 
out, you would then have maximum regenerative air 
temperatures and when the fuel came on you would, as a 
consequence, be heating the ingots with an undesirable 





maximum flame temperature. Of course, by manually 
reducing the fuel flow towards the end of the heat this 
situation is not nearly as bad. 

I was interested in Mr. Bailey’s comments concerning 
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Figure 20— The control has an automatic drier, filter 
station. 


the unbalanced draft conditions that existed in his re- 
cuperator and his solution to that problem. I have ob- 
served these same conditions, and it is my opinion that 
these conditions usually exist when the heat is “‘soaked 
out.”” At maximum fire the temperatures in the recu- 
perator tend to balance, but as the heat “soaks out” and 
the velocities in the flue decrease, it very often happens 
there is an unbalance in the recuperators. We have done 
some work on this problem and we have found that one 
solution is to avoid a vertical riser after the recuperator. 
This can be done by using « depressed flue between the 
recuperator and the stack and then joining the flues at 
this elevation before they come to the stack damper. 
You can usually put a partition wall in the raiser after 
the flues join, and this together with a proper ingots 
charging pattern seems to correct this condition. 

I wonder if Mr. Bailey would be so kind as to tell us 
what consideration has lead to the selection of carbide 
recuperator tubes, and I wonder if he can tell us the 
amounts of air that were present when they were initially 
placed in service, and how the leakage changes with the 
life of the recuperator. I would also like to know what 
the expected life of the recuperator would be. 

Another point I found interesting is that he finds it 
best to transfer from 152-Btu gas to blast furnace gas 
and | wonder where he makes that change. 

The other problem that I foresee is that, with the tem- 
perature control element being located in the gas ports, 
are there not occasions when the tops of the ingots are 
overheated? 

E. T. W. Bailey: It is true that changes in design can 
correct stack unbalance. Usually this has to be done 
with the sacrifice of floor space. We consider the dual 
damper solution best in our case. 

Unbalanced draft may occur at any time and persists 
throughout a heat. Frequently when a pit is charged 
with a mixture of hot and partly cooled ingots, un- 
balance is apparent and there is little one can do to cor- 
rect it. 

Carbide tubes have been used since 1937. We feel the 
longer life warrants the additional expense. Expected life 
of recuperators Is about seven years. 

We have no figures indicating leakage over the life of a 
recuperator as these pits are new. 

The change from 150 to 90-Btu gas takes place near 
the soaking period. 

Overheated ingot tops are practically unknown. The 
cover thermocouple sees to that. 

J. Leo Hagan: From your description of the burner 
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and the manner in which you control temperature, 
would it be safe to assume that this burner is a high 
velocity burner? In my experience only a high velocity 
burner could enable vou to measure temperatures at the 
point you do. 

E. T. W. Bailey: I am not sure where the dividing 
line is between high and low velocity burners applied 
to soaking pits. However, with only 12 to 14-in. water 
fuel pressure available, it would place the burners in the 
low velocity bracket. The location of thermocouples in 
the corner outlet flues is a natural as we find they 
average true steel temperature and are so accepted. 
One must, of course, see to it that the pit has a substan- 
tial flow through it especially when steel nears desired 
temperature. This requirement is admirably fulfilled by 
blast furnace gas. 

J. Leo Hagan: Normally in the heating of high carbon 
steels, it is standard practice to chill the pit down 
before the ingots are charged. Measuring temperature 
such as you do in the waste gas ports, what would be 
the start charge temperature at this point for this 
type of steel, and at what temperature would you say 
the steel temperature and the temperature you detect 
with your thermocouple would first be approximate? 

E. T. W. Bailey: We do not heat high carbon steels 
in the pits described. However, in another mill using 
pits of the same general design the practice is to cool 
the pit down to the approximate temperature of the 
ingots to be charged. The couples in the waste gas ports 
would show about 1200 F when black steel is charged. 
No fuel is admitted for at least an hour. 

J. Leo Hagan: You have stated that flue dampers are 
regulated or adjusted because of unequal draft condi- 
tions through the flues. At what point in the pit 
is your furnace pressure impulse taken for damper 
control? 

E. T. W. Bailey: Furnace pressure is taken about one- 
quarter way up from hearth and is maintained at near 
atmosphere. 

J. Leo Hagan: Temperature is always controlled by 
means of the highest temperature obtained from one of 
the four thermocouples. In general practice what would 
be the temperature variation between this couple and 
the highest temperature reading, after adjustments 
have been made to flue dampers for even draft con- 
ditions? 

E. T. W. Bailey: Plus or minus 25 F is the variation 
towards the end of a charge. At the start, temperatures 
may vary up to 250 F. 

M.F. Demshar: What are the gas delivery pressures; 
are they different at that spot; and if you have any 
variation in those pressures, how do you regulate them? 

E. T. W. Bailey: The delivery pressures on full fire 
on mixed gas are of the order of 12 to 14 in. water. When 
on coke oven gas 30 in. water may be obtained. Only 
the coke-oven gas pressure is regulated from 5 psig. 
The fuel demand flow controller adjusts itself to keep 
a constant flow to the pit. 

M. F. Demshar: There seems to be an extremely big 
difference in pressure. Do you not get any backup in 
the blast furnace line? 

E. T. W. Bailey: There is no danger of a backup in 
the blast furnace line as mixing is done at the burner 
tip, and both fuels are free to flow into the pit. Two high 
pressures always flow to a third low pressure zone. A 
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Figure 1— Because the operation of an ore bridge is 
recorded over an extended period of time by production 
records, the stress history of any of its members can be 
established. 













Figure 2— Among the members which failed most fre- 
quently were the trolley stringer hangers, diagonals and 
connecting gusset plates in the cross frames. 








Figure 3 — Other members that failed frequently were the 
upper chords and the upper web members of the main 
trusses. 

Figure 4— The cross frame members, which carry very 
little dead load but are subjected to a full live load at each 
passage of the trolley, fail more frequently than any other 
members. 















Fatigue Failures 


§ Baw United States Steel Corp. in the Chicago and 
Pittsburgh areas has observed that certain mem- 
bers in ore handling bridges, sometimes fail after several 
years of operations. With the goal of determining the 
causes and of obtaining ways of preventing these fail- 
ures in existing and new ore bridges, Mr. C. E. Webb of 
American Bridge Division planned an investigation. 
This plan evolved into a joint venture with the United 
States Steel Corp., The American Bridge Division and 
Purdue University. The results of this work were re- 
ported in “Investigation of Fatigue Failures in Struc- 
tural Members of Ore Bridges Under Service Loadings,”’ 
by Professor L. T. Wyly and M. B. Scott, published in 
AREA Bulletin No. 524 September-October, 1955. 

An ore bridge, Figure 1, is an ideal structure for es- 
tablishing a relationship of the stress history of its mem- 
bers to structural fatigue failure. The usual bridge struc- 
tures, such as highway and railway bridges, are sub- 
jected to a varied and wide range of loading conditions 
with little chance of determining either the frequency or 
the magnitude of the loads. In the case of ore handling 
bridges, the weight of the bridge structure and of the 
trolley can be determined, and the number of cycles of 
loading, or trips of the trolley can be approximated from 
the recorded tonnage of iron ore handled annually. 
Thus, with this nearly cyclical loading of ore bridge 
members so readily available, it was a good opportunity 
to correlate their fatigue performances with data ob- 
tained from laboratory tests. 

Reference will be made to members of a structure fail- 
ing due to fatigue. The phenomenon of fatigue can be 
illustrated by operating on a small piece of wire. By re- 
peated reverse bending at the same place, the wire will 
eventually break. If it is bent and rebent only a small 
amount, the wire will show considerable endurance. If, 
however, it is bent a greater amount, the wire will with- 
stand fewer bends. In a crude manner, this illustrates a 
type of fatigue failure. 

With this as an introduction, a brief review of the field 
investigation, the survey and study of the history of 
fatigue failures in an ore bridge, and the reeommenda- 
tions of measures to prevent fatigue failures of the na- 
ture covered in this report will be given. 

After studying the records of the members which had 
failed, it was possible to localize the field investigations 
to certain members, Figures 2 and 3, such as trolley 
stringer hangers, diagonals and connecting gusset plates 
in the cross frames, and the upper chords and the upper 
web members of the main trusses. 











by Harry C. Prince, Designer, American Bridge Div., United States Steel Corp., Chicago, Ill. 


In Ore Bridges —A Review 


The cross frame members which suffer the greatest 
number of casualties are illustrated in Figure 4. These 
members carry relatively very little dead load but are 
subjected to a full live load at each passage of the 
trolley. In a typical bridge, they may receive in excess of 
1,000,000 loadings every ten years and with the current 
top rate of production even more. These particular 
members are stressed over a wider range of tensile stress 
than probably any other member of the bridge. 

In order to determine the strains in these members, 
we placed gages on a typical cross frame at those spots 
shown in Figure 5, straight gages at points A, B and D 
for linear strains, rosettes at points E and F for principal 
strains, and small gages inside of the 114 ¢-in. round hole 
at C for notch effect. . 

It was necessary to remove a small half-moon piece of 
the diagonal angle to place the rosettes as desired, Figure 
6. The wires connect the gages to the reading instru- 
ments. 

Since a number of typical fractures of the hangers 
have occurred through the bottom hole of the upper con- 
nection to the gusset, it was decided to gage this trouble 
spot. A rivet was removed, and tiny strain gages were 
cemented to the sides of the hole as depicted by Figure 7. 

The measured static stresses near the center of the 
hanger indicated a total stress of 141,000 lb compared 
with a calculated stress of 143,000 Ib tension. The im- 
pact loads of the trolley are not included in these fig- 
ures. Note in Figure 8 a minimum stress of 7350 psi and 
a maximum of 12,330 psi. This assures relatively low 
unit stress in the member but also shows that consider- 
able bending is present. 

In Figure 9 the stress at the sides of the rivet hole has 
been superimposed on Figure 8 and shows an undesir- 
able stress of nearly 30,000 psi. This, as you will remem- 
ber from the other sketch, compares with 12,000 psi. 
A rivet hole is a vivid example of a stress raiser in 
structural steel. After this series of tests was completed, 
a high-strength bolt was placed in the hole. 

Several static strain readings were made on top and 
bottom chord and web members, ligure 10. Statice read- 
ings mean that the trolley was at rest while the readings 
were made. These readings were to check the calculated 
stresses in the various members tested, such as this web 
member, and also served as a basis for evaluating the dy- 
namie readings recorded with the trolley in motion. 

Strain gages, such as shown in Figure 11 were glued 
to clean steel and then daubed with melted beeswax to 
protect the gages from moisture and blast furnace gases. 
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Bridge service records invariably show 

repeated failures of certain members such as 
trolley stringer hangers, diagonals and 

gusset plates... . investigation revealed thal 
these were fatigue failures in stress-raised 

areas, i. e., areas with notches from flame cutting, 
those with rivet holes, etc... .. these 

fatigue failures can be prevented by increasing 
member size and fabricating in such a 

manner as to minimize these stress raisers. 


Figure 5 — To determine the strains in these cross frame 
members, strain gages were placed at points A, B, C, E 
and F. 
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Figure 6 — It was necessary to remove a small half-moon 
piece of the diagonal angle to place the rosettes as desired. 





. 
Figure 7 — Because of the frequency of fractures occurring 


through the bottom hole of the upper connection to the 
gusset, this trouble spot was strain gaged. 


In order to record the static and dynamic strain read- 
ings, the strain gages were connected through 3-condue- 
tor shielded cables to the recording instruments. 

The gage performance was more dependable at night. 
Figure 12 shows reading of a strain indicator in the night. 
The dynamic measurements were recorded on 35-mm 
film by variable-speed cameras focused on the 12- 
cathode-ray tubes, Figure 13. The Purdue 12-channel 
oscilloscope performed admirably. 

The strains induced in the gages by the stretching and 
shortening of the structural member under load were re- 
corded as shown in Figure 14. By measuring the dis- 
tance from the base, i.e., the straight line to the wavy 
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line with the proper scale, a strain in microinches per 
inch is determined. These readings can be converted 
into stresses per square inch by multiplying this strain 
by the modulus of elasticity of steel. 

A study of the measured static strains revealed a 
nearly uniform distribution of stress across the members 
at the section where the readings were made, which was 
near the mid-point. A slight amount of bending in the 
vertical plane was observed near the ends or gusset areas. 
It was interesting to note that in general the stresses in 
the diagonals were greater than computed. An overrun 
of only about 10 per cent was found when the maximum 
measured stresses were compared with the maximum 
computed stresses in these diagonals. The static stress 
measurements in the bottom chord showed the com- 
puted stress in some cases and fell short in others. These 
measurements did reveal that the trolley stringers par- 
ticipate with the main truss members in carrying the 
trolley. 

The measured dynamic stresses, as shown in Figure 
15, showed the same general pattern as the static meas- 
urements. There was no evidence of unusual impact or 
bending stresses in the truss members. There tests on 
the main truss members confirmed conservative design 
assumptions. 

In summarizing the results of the measured stresses in 
the main truss, it can be stated that the difference be- 
tween the measured and computed stresses in the truss 


Figure 8— The minimum conversion of 7350 psi and 
maximum conversion of 12,330 psi shows relatively low 
stress in the members but it does indicate the presence 
of considerable bending. 
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members is probably due to the trolley stringers partici- 
pating in the truss action. 

A method of analysis should be developed tor the main 
trusses and trolley stringers which would take into ac- 
count this participating action of the stringers. 

The stress carried by each member is generally evenly 
distributed across a section. It should be noted that 
these members were symmetrical sections and this con- 
clusion would not apply to such members as structural 
tees. 

Impact stresses in truss members are not of any sig- 
nificant magnitude. 

It may be concluded that no alarming conditions such 
as unusual shapes were found that would contribute to 
fatigue. The cause of fatigue failures must be searched 
for at the point of initiation of the cracks such as at the 
edges of rivet holes. 

Figure 9 — With the stress at the sides of the rivet hole 
superimposed on those shown in Figure 8, an undesirable 
stress level of 30,000 psi is present. 
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Although the information obtained by studying the 
strains measured in the field was of considerable impor- 
tance, the full value could not be realized until compared 
or correlated with a survey and study of actual fatigue 
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Figure 10 — Calculated stresses in various members such 
as this web were checked by measurement. 











Figure 11— The strain recording instruments were con- 
nected through 3-conductor, shielded cables to the gages. 


Figure 12 — The test work was done at night because the 
gages are more dependable at that time due to elimina- 
tion of hot spots from the sun. 
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Figure 13 — The dynamic measurements were recorded on 
35-mm film by variable-speed cameras focused on the 12 
cathode ray tubes. 


failures in ore handling bridges other than those tested. 
In view of this, a listing of all known fatigue failures of 
United States Steel Corp. bridges was made with par- 
ticular emphasis on the following information: 


1. Which members had failed, and when? 

2. The location of the crack in the member. 

3. Where was the precise point of initiation of the 
fatigue crack? 

t. What was its trajectory? 

5. What was the pattern of stress and strain concen- 
trations at the spot where the crack started? 

6. What was the range and level of stress to which the 
member had been repeatedly subjected? 

7. How many cycles of stress had the member en- 
dured prior to the failure? 


8. What are the physical properties and chemical 
composition of the member? 

9. What were the fabrication and erection methods 
used in building the structure? 


An attempt was made to obtain this information for 
every ore bridge in the corporation. 

Obviously, since such fatigue failures had not been an- 
ticipated when the structures were fabricated, the avail- 
able records were spotty and very incomplete on most 
ore bridges. Fortunately, however, relatively good rec- 
ords were kept on enough bridges so that some reliable 
observations could be reported. 

For instance, one unusual bridge, Figure 16, after 17 
years of active service, had developed 21 fatigue failures 
in the main truss members and over 57 failures in the 
cross frame members. It would be well to comment here, 
that although other ore bridges in the United States 
Steel Corp. have had recorded failures, none have had 
nearly so many. 

Typical cross frame failures occurred through the 
rivet holes in the diagonals at the edge of the gusset 
plates, at rivet holes in the central area of the lower gus- 
set plate in this sketch, and in the lowest rivet hole in 
the hanger at the lower edge of the gusset plate 
(Figure 17). 

Typical upper diagonal failures, Figure 18, in the cen- 
ter span originated at the edges of the rivet holes; and 
conspicuously, they were through the holes at the end of 
the connection. 

Typical upper diagonal failures in the cantilever spans 
were similar to the failures for the center span (Figure 
19). 

The significant facts to remember concerning the fa- 
tigue failures are that: 

1. All eracks started at the edge of a rivet hole. 


Figure 14 — This is a typical section of the film record from which actual strain and stresses at any instant of time can be 
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Figure 15 — These measured dynamic stresses have the same general pattern as the static measurements. 
Figure 16 — This bridge, an unusual one, had 21 fatigue failures in the main truss members and over 57 failures in the 


cross members in 17 years of service. 
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Figure 17 — Typical cross frame failures of the bridge in 
Figure 16. 


2. Cracks in cross frame and truss web members, 
start at the end rivet holes of the gusset or splice plate 
connections. 

3. Cracks in gusset plates start at the rivet hole at 
the end of the member. 

t. The maximum average stresses in the members or 
gusset plates are not high in relation to normal working 


stresses. 


Figure 18 — Typical upper diagonal failures in the center 
span originate at the edges of the rivet holes. 
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5. Nocase where a failure was reported was the com- 
puted average axial stress over 17,000 psi. 

6. More members do not fail, in any one structure, 
than do fail although similarly loaded. 

It, was further observed that the cracks studied orig- 
inated at the edges of the holes, a distance of about 75 
in. about the centerline of the hole and at right angles 
to the member, and on the bearing side of the rivet. It 
has been shown by laboratory tests and analysis that 
the rivets at the end of a splice or gusset plate or at the 
end of a member carry most of the load, and that the in- 
terior rivets of the joint carry little of the load. 

Any slippage of the gusset or splice plate with respect 
to the main material will cause the rivet to bear upon the 
edge of the plate. This condition will then cause high lo- 
cal stress and strain concentrations at the edges of the 
hole. 

An axially loaded plate with an empty hole will fail 
with the fatigue crack progressing radially from the 
sides of the hole and at right angles to the line of stress. 
A fatigue failure due to bearing of the rivet on the plate, 
angle orother shape will show the crack progressing from 
the sides of the hole, about 16 of a diameter of the hole 
toward the bearing side from the centerline of the hole 
normal to the line of stress. 

These facts explain why these cracks are termed 
fatigue failures and are invariably noted to occur at the 
end rivets in the connection. The clamping force of the 
rivets is another influence. A high clamping force re- 
duces slippage and uneven bearing of the rivet shank on 
the walls of the hole. It was, therefore, reasoned that the 
details which showed fatigue failure had rivets of low 
clamping force. 

[t is important to realize that a fatigue failure is a re- 
sult of repeating cycles of stress. The fatigue behavior of 
the cross frames and hangers of two bridges is shown in 
Figure 20. Along the ordinate the maximum average axial 


Figure 19 — Typical upper diagonal failures in the canti- 
lever spans were similar to the failures of the center span. 
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unit stress in thousands of pounds per square inch is as the number of cycles increase, the fatigue strength of 

























































































listed. The number of cycles of stress is given along the the tested member decreased. The lower curve shows the 
abscissa in millions. The upper curve shows results of results of tests conducted by Messrs. Wyly and Carter 
tests of solid plates and I-beams with no holes or fabrica- for single lap joints with bolts in bearing and no clamp- 
tion. It was made by Prof. Wilbur M. Wilson at the ing force. These show much lower fatigue strength than 
University of Illinois. For 1,000,000 cycles, fatigue fail- material without holes. The open circles on the lower 
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Figure 20 — The two fatigue failure curves are the results of laboratory tests. The open circles indicate the approximate 
unit stress and number of cycles of stressing for diagonal and hangar failures of two bridges. 


Figure 21 — The pairs of open circle points on this fatigue failure curve are the extremes of the stress cycling to which 
bridge truss members were subjected in actual service before failing at the indicated number of cycles. The fatigue life 
(number of cycles) of these members were about that predicted by the laboratory test where the stress variation was from 
near zero to a maximum in one direction (no stress reversal ). 
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of eycles of stress for the members which were victims of 
fatigue. These are all clustered around the Wyly-Carter 
curve. 

The second stress-cycle diagram, Figure 21, shows 
similar data for truss members which have suffered fa- 
tigue failures. Note that where the stress variation is 
from near zero to maximum, as it was in the Wyly-Car- 
ter test, the fatigue life is about as predicted by those 
tests. Those members that were subjected to stress re- 
versal, however, show a much lower fatigue strength, 
and would properly be represented by another curve. 
These curves all indicate failure conditions and curves at 
a lower level should be used for design. 

No failures were noted in the main truss or cross frame 
material except at the connections. It was coneluded, 
therefore, that from the standpoint of safety, the present 
primary stress analysis procedure is satisfactory. It was 
concluded that the cause of fatigue failures is the intro- 
duction of any severe stress or strain raiser. 

How are these stress raisers introduced into a beam, 
a member, or a structure? It should be realized that the 
ill effects are apparent particularly in material sub- 
jected to fatigue loadings, i.e., to a large number of load- 
ing cycles. A few typical examples of ways in which 


stress raisers are introduced 


|. Welding of small connections, such as conduit 

supports, to main material. 

Notches due to flame cutting. 

Sharp or re-entrant notches or cuts. 

Rivet holes. 

Microscopie roughness in the sidewalls of rivet 

holes, induced by: 

a. Full size punching 

b. Drifting of holes to aline members 

6. Bearing of the rivet on the side of the hole, 
either eecentrically or uniformly. 
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We have breifly reviewed the findings of the investiga- 
tion of ore handling bridges by strain gage readings, the 
survey of actual fatigue failures, and the manner in 
which stress raisers may be introduced in main material. 
It is reasonable and necessary to consider the ways in 
which an ore bridge can be designed, fabricated, and 
erected so as to minimize the threat of fatigue failures. 
Hence, with this in mind, the following recommenda- 
tions for the design and the manufacture of new ore 
bridges were presented in the article reviewed in this pa- 
per: 

1. Any member subjected to a variation of stress 
from minimum to maximum many times repeated must 
be designed to resist fatigue. 

2. The secondary bending stress for stringer hangers 
and main truss members should be computed and 
treated as an axial stress. 

3. Use structural shapes with parallel or nearly 
parallel flanges, i.e., exclude such shapes as standard 
channels. 

t. Use high strength bolts in all holes in the connec- 
tion. 

5. Generally, edge distances should be increased 
over that allowed by specification. 

6. Use solid or perforated plates instead of lacing 
and stay plates. 

7. Do not use sheared edges on plates for main mem- 
bers, gussets or splice plates carrying high stress. Use 
no hand-burned edges. 

8. Prohibit full size punched holes in main connec- 
tions. 

9. Excessive drifting used for pulling members into 
line, to enlarge holes for better fit, and in some cases to 
induce stress into the members, should be prohibited, 
and as a matter of fact should be unnecessary for 
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Figure 1— This 91% 
and 34 x 60-in., 4-high 
nonreversing foil mill 
has entry side reels 
which permit rolling 
double thicknesses. 


Selection and 
Control of 








Electrical Equipment for Modern Foil Mills 


by Warren Reid, Steel Mill Engineer, Industry Engineering Dept., Westinghouse Electric Corp., East Pittsburgh, Pa. 


and D. E. Abell, Supervisory Engineer, Systems Control Engineering Dept., Westinghouse Electric Corp., Buffalo, N.Y. 


Because foil mills are required to oper- 
ale over extremely wide lension ranges, 
their reel drives are often multi-motor 
arrangements with multi-ralio gear 
units .... although the function of the 
control equipment of a foil mill is simi- 
lar to that for a single-stand cold mill 
for steel, the thinness of aluminum 
fowl and the special reel drive arrange- 
ments demand more accurate regulators. 
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FEXHE aluminum industry has grown much faster 

& than any other major metal industry in the United 
States since the end of World War II. From the stand- 
point of volume, more aluminum is produced than all 
other major nonferrous metals combined. On a tonnage 
basis it is exceeded only by the iron and steel industry. 
Within the aluminum industry, the fastest growing 
market is containers and packaging, thus the subject of 
aluminum foil mills. 

Sections of aluminum less than 0.006 in. in thickness 
are reterred to as aluminum foil, and sections 0.006 
through 0.249 in. in thickness are designated as sheet. 
The hot rolled, coiled sheet available for cold rolling 
varies considerably in thickness but is seldom less than 
0.10 in. A wide variety of mill and reel arrangements 
have been used to reduce the coiled sheet to foil gages. 
Some producers prefer to use a limited number of mills 
to make the complete reduction. Such an arrangement 
requires an extremely wide range in operating tensions 
but can be accomplished by using reels driven by mul- 
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tiple motors with clutches that permit different motor 
combinations to be used through gear reduction units 
which have multiple gear ratio selection. The same coil 
would be rolled through the mills for sufficient passes 
to obtain the desired reduction. Other producers will 
use a greater number of mills with reels of a more 
conventional arrangement, and fewer passes would 
be made in each mill. There are a number of combina- 
tions in between these two arrangements, the actual 
choice depending upon economics and the desired 
tonnage output 

A 916 and 34 & 60-in. 4-high non-reversing foil mill 
is shown in Figure 1. The delivery reel for this mill can 
be driven by combinations of three different. motors 
which are geared in such a manner as to permit se- 
lection of three different gear ratios. There are two entry 
side reels to permit rolling with double thickness in the 
mill. 

Figure 2 shows the main drive and the delivery side 
reel motors of a 60-in. 4-high foil mill. The gear unit 
provides only one gear ratio. However, the clutch be- 
tween the two motors gives the option of driving with 
either the inboard motor or with both motors. 

If « foil mill is defined as any mill which is capable of 
rolling aluminum sheet down to a thickness of less than 
0.006 in., then the actual horsepower ratings involved 
represent an extremely wide range. As an example one 
combination sheet and foil mill has a main stand driven 
by a 2000-hp motor and a rewind reel driven by two 
150-hp motors while some of the packed type foil mills 
have 75-hp stand driving motors and 7!o-hp rewind 
reel motors 

lor the benefit of those who may be accustomed to 
thinking in terms of the single-stand 4-high cold re- 
duction mill in the steel industry. it should be of in- 
terest to note how aluminum foil mill arrangements and 
operating practices differ from those of the steel in- 
dustry 

|. The cold reduetion mill for steel is usually of the 
reversible type with duplicate reel motors on each side 
of the mill. Reductions, per pass, may vary from es- 
sentially zero up to oa maximum of approximately 


1) per cent 


Figure 2— Shown are the main drives and delivery side 
reel motors of a 60-in., 4-high foil mill. A clutch between 
the two reel motor makes powering the reel by either the 
inboard or both motors optional. 





The aluminum foil mill is of the nonreversible type 
and the arrangement and rating of the entry side or 
unwind reel is seldom a duplicate of that for the de- 
livery side or rewind reel. Reductions per pass are nor- 
mally in the range of 50 to 75 per cent with the min- 
imum reduction per pass being in the order of 20 per 


cent or higher. 

Maximum entry strip speed occurs with maximum 
delivery strip speed and minimum reduction in the 
mill. Unwind reel motors (drag generators) are some- 
times made suitable (mechanically) for rotation at 
speeds exceeding those for normal operation in order 
to prevent major difficulties if the mill operator made an 
error in setting the mill draft. 

2. The delivery speed of steel strip or aluminum 
foil is greater than the work roll periphery speed. The 
effect is known as extrusion and can be defined as: 
Per cent extrusion 

Strip speed — Work roll periphery speed 
: x 100. 
Strip speed 

The actual per cent-extrusion apparently depends upon 
such factors as the material or alloy being rolled, the 
gage, the tension and the speed. Typical values when 
rolling steel are from essentially zero up to 5 or 6 per 
cent, and values for rolling foil are in the range of 15 to 
30 per cent, with the higher percentage figure applicable 

at thinner gages. 

It is therefore necessary that the extrusion effect be 
tuken into account when selecting the reel motor speed 
und the ratio of the associated gear unit for an alu- 
minum foil mill. Failure to do so would result in a limita- 
tion on the maximum mill speed in order to prevent 
overspeeding the reel motor. Similarly, if the reel equip- 
ment was selected on the basis of an estimated per cent 
extrusion which was higher than actually encountered, 
the rated reel motor horsepower could not be fully 
utilized. 

3. When rolling steel, the strip in the work rolls is 
of a single thickness. When rolling the thinner foil 
gages, the foil is usually rolled with double thickness 
passing through the mill work rolls. The rolling of double 
thickness, known as “pack rolling” or a “‘pack pass’’ 
sometimes makes use of two individual pay-off or 
unwind reels with a single thickness being fed off si- 
multaneously from each reel and fed into the mill. In 
other instances only a single pay-off reel is used, and 
the actual doubling of the strip is accomplished in a 
“doubler” located remotely from the mill. 

$. When rolling steel the strip is fed on to the re- 
wind mandrel by using a belt wrapper, or gripper slots. 
Aluminum foil is normally wound on a_ eylindrical 
sleeve, which is threaded manually without use of belt 
wrapper or gripper slots. After making a few wraps on 
the sleeve, tension is applied and the mill is accelerated. 
Occasional breaks in the rolling of foil appear to be 
inevitable. When this occurs, the partly rolled. coil is 
not removed from the reel, as would normally be done 
in the steel industry, but the strip is placed on the partly 
rolled coil and rolling continued as though the partly 
rolled coil was merely a larger sleeve. 

5. When rolling foil gages the mill accelerating time 
is quite long as compared with steel mill practices 
Values of 30 to 50 see are not uncommon and are due to 
the high ratio of inertia to accelerating torque avail- 
able from the reel motors. The longer accelerating 
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time is generally not too objectionable since it is a small 
percentage of the total time to roll one coil. 

6. When rolling the thinner aluminum foil gages the 
mill work rolls are brought together, and any variation 
in the gage can usually be corrected by adjusting tension 
and mill speed. When rolling steel, the effects of tension 
and speed adjustments on gage are less pronounced, 
and screwdown adjustment is often required. 


SELECTION OF EQUIPMENT 


The method of selecting the total horsepower rat- 
ings of the main stand and reel motors for aluminum 
foil mills is essentially the same as that used for a 
single-stand mill which is to roll steel. Care must be 
exercised to use the proper power consumption curve, 
unit tensions and per cent extrusions. As far as tem- 
perature rating, overload capacity, and other design 
characteristics are concerned, the machines involved 
follow the same pattern as those used in the steel in- 
dustry. Because of the wide ranges in operating tension 
the arrangement and selection of reel drives for foil 
mills generally require more careful attention than those 
encountered in the steel industry. A review of the eal- 
culations required to select the reel motor horsepower 
is in order. 

A reel drive is one in which « constant horsepower 
input is required to maintain a constant strip tension 
with a given mill speed. The relationship used in se- 
lecting a reel drive is shown in the following formula: 


Tension x fpm 


Hp 
33,000 
where, 
Hp = horsepower at the strip 
Tension = maximum strip tension in Ib 
fpm maximum strip speed in fpm 


When using the preceding formula the effects of frie- 
tion and windage losses must be considered when 
selecting the actual rating of the electrical drive. In 
the case of the rewinding reel, the horsepower calculated 
above should be divided by the combined mechanical 
efficiency of the gear unit and reel in order to arrive at 
the required total rating of the motor. In the case of 
the unwinding reel, the horsepower calculated by the 
preceding formula should be multiplied by the com- 
bined electrical and mechanical efficiency of the reel, 
gear unit and electrical drive, and the result converted 
to kilowatts in order to obtain the total rating of the 
unwind reel drag generator. For purposes of duplieca- 
tion, the unwind reel drive is sometimes rated as a motor, 
and operated at a higher speed than the motor name- 
plate rating in order to develop its motor nameplate 
voltage when it is actually operating as a drag generator. 

The ecaleulation using the above formula gives the 
total horsepower (or kilowatts) required and is based on 
the maximum tension. It is also necessary to know the 
minimum tension desired before selecting actual ma- 
chine ratings. This is particularly true for aluminum 
foil mills or combination sheet and foil mills where the 
ratio of maximum to minimum tension can be quite 
high. As deseribed in detail later in this paper, the 
reel control scheme generally employed is based on 
regulating for a selected armature circuit current which 


Iron and Steel Engineer, July, 1959 





is proportional to strip tension assuming that regulator 
inaccuracies and variations of friction and windage 
losses are neglected. Of course, there are errors in the 
regulating system and there are variable friction and 
windage losses, all of which result in deviations from 
the desired tension. When operating at tensions cor- 
responding to maximum current, the per cent tension 
error is at a minimum value. However, when attempt- 
ing to operate at a tension corresponding to a rela- 
tively low current, the inherent errors in the regulat- 
ing system and the friction and windage losses, which 
vary with reel speed, can cause serious deviations from 
the desired strip tension. Inaccuracies in the inertia com- 
pensation scheme also become more pronounced when 
operating at low tensions. The question sometimes 
arises as to what maximum range in operating tensions 
can be used and still roll a satisfactory product. An 
exact answer is most difficult since the mechanical losses 
are not usually known when the electrical equipment is 
being selected. If the ratio of maximum to minimum 
tension is 7 to 1 or less, then no difficulty would be ex- 
pected for the average mill. Ratios much greater than 
10 to 1 are borderline, and the values of the mechanical 
losses should be investigated before predicting whether 
such losses would prove objectionable. 

Since inaccuracies in the reel regulators increase as 
the ampere setting of the regulated current is de- 
creased, there can be an advantage in selecting equip- 
ment to minimize the range of regulated current. Un- 
fortunately some of the methods for accomplishing this 
can result in nonstandard equipment, increased me- 
chanical losses, and in a more complicated inertia com- 
pensation problem. It is difficult to eliminate the non- 
standard equipment. However, compensation can be 
made for the mechanical losses, and the inertia com- 
pensation problems can be solved. 

Figures 3 and 4 illustrate how reel drives can be 
selected to minimize the range of regulated current but 
permit « much wider range in operating tension. The 
illustrations are based on a reel drive in which the 
efficiency is assumed to be 100 per cent and the maxi- 
mum range in regulated current has been conserva- 
tively set at 7 to 1. 

All of the illustrations on Figure 3 employ a standard, 
single-ratio gear reduction unit. The first illustration on 
Figure 3 illustrates the most widely used arrangement 
in the steel industry and the one presenting the least 
problems from a control standpoint. With a maximum 
tension range of about 7 to 1 or possibly 10 to 1, this 
arrangement could be used and would provide satis- 
factory results without having the control equipment 
compensate for mechanical losses. The other illustration 
on Figure 3 shows how to reel motors and a disconnect- 
ing type coupling can be used to increase the range in 
operating tension without changing the range of reg- 
ulated current. In the second iilustration, two motors of 
the same horsepower rating are used, and the only 
nonstandard features are the double shaft extension 
and the oversize shaft for the motor located next to the 
gear unit. From an electrical standpoint, the two motors 
when both are used, would be connected in series and 
supplied from one generator. A single emf regulator 
would be used for both motors since their electrical 
characteristics would be essentially duplicate. This 
arrangement is quite widely used in the aluminum 
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POUNDS TENSION 
REEL MECHANICAL ARRANGEMENT pron evan FULL 14.3% TENSION RATIO 
(SINGLE-RATIO GEAR UNITS) (FPM) HP LOAD LOAD (MAX TO MIN) 
100 3000 100 1100 157 8 
HP 
Figure 3— The single- 
ratio gear unit, 2- 3000 100 1100 | 157 7:1 
motor mechanical ar- | {50 HP HTHs0 HP 14] 
rangements for reels 2 
make possible higher 3000 50 550 78.5 Fi 
maximum - to - mini- 
mum strip tension 
ratios for the same 
range of regulated 3000 100 1100 157 7:4 
current as the single- 7S HPT }E 25 HP 28:1 
motor arrangement. 
The two motors are 3000 25 ato 39.3 3 
electrically connected 
in series. 























industry. In the last illustration on Figure 5, two motors 
of different horsepower ratings are used to provide even 
a wider range of operating tensions. Here again the 
double shaft extension and considerable oversize shaft 
of the inner motor become nonstandard features. 
Series-connected motors eliminate the problem of 
load balance, but result in nonstandard nameplate 
voltages for motors of unequal horsepower rating. 
Unless the two motors are designed to have essentially 
matched saturation curves, the recommended control 
would require an individual counter-emf regulator for 
each motor 

Special gear reduction units, as illustrated in Figure 
!, can also be used to extend the range of operating 
tension. These may provide for the selection of two or 
more ratios or may provide more than one input shaft, 
or could be some combination of both methods. When 
rolling wide, heavy schedules the speed of the strip is 


sometimes limited by the torque capacity of the main 
stand motor, and requires that the motor be operated 
near its full field strength. With a single-ratio gear 
unit the reel voltage, for the reduced mill speed opera- 
tion, would be at some value less than rated, and the 
available reel horsepower would also be reduced. If 
however, the gear ratio is changed, then rated reel 
voltage occurs at the reduced strip speed, and rated reel 
horsepower is available. Sometimes more than two gear 
ratios are made available to permit operation at inter- 
mediate mill speeds and tensions. The first illustration 
on Figure 4 shows a combination of multi-motor and 
multi-gear ratios to give a 35 to 1 range in operating 
tensions without exceeding a 7 to 1 range in current 
regulation. The second illustration in Figure 4 shows an 
arrangement requiring two input shafts to the gear 
unit. In this arrangement the control generally pro- 
vides for selection of one motor or the other with the 































































































Figure 4 — These strip | RATED [POUNDS TENSION 
multi-ratio gear unit, REEL MECHANICAL ARRANGEMENT | Soren Imotor(s)| FULL 14.3% TENSION RATIO 
2-motor mechanical (MULTI—RATIO GEAR UNITS) (FPM) HP LOAD LOAD (MAX TO MIN) 
arrangements for 
reels make _ possible 
fa: aac eg é — 3000 100 1100 157 14:1 
sion ratios for the 50 HP HTH 50 HP 4 3000 50 550 78.5 
same range of regu- 35% 
lated current than 
the single-ratio gear & , 
a a> ee GEAR RATIO 7 1200 100 2750 | 393 14:1 
rangements. 1.39:1 AT 3000 FPM 1200 50 1375 196.5 
3.47:1 AT 1200 FPM 
a 3000 350 3850 550 49:1 
350 HTH 3000 50 550 78.5 
el 122: | 
50 HTH 1200 350 9600 | 1372 7:1 
GEAR RATIO LHP a 
1.39:1 AT 3000 FPM 
3.47:| AT 1200 FPM (FOR 350 HP 
MOTOR ONLY) 
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unused motor being disconnected both mechanically 
and electrically. In some instances the manufacturer of 
the gear unit will make provision to reduce the losses 
and inertia of the gear unit when the smaller driving 
motor is being used. With a single gear ratio a tension 
range of 49 to 1 is available; and by using a 2-gear ratio 
selection (corresponding to a 2.5 to 1 range in speed by 
field control on the main stand motor) for the larger 
reel motor only, the tension range can be extended to 
122 to 1. 

The use of multi-motor combinations and _ special 
gear reduction units (neglecting mechanical losses) 
can result in a wide tension range with a relatively 
narrow range required in the value of regulated cur- 
rent. Decreasing the range in the regulated current 
minimizes the effect of inherent errors in the regulator 
system and thus decreases any deviations from the 
desired strip tension due to errors in the regulator system. 
It is necessary to exercise care in the selection and con- 
trol of reels with multi-motors and/or a special gear 
unit in order that the increased errors in tensions caused 
by certain mechanical losses do not offset the improve- 
ment made by decreasing the range in regulated cur- 
rent. The no-load mechanical losses which vary with 
speed are potential sources of errors which can result 
in objectionable deviations in strip tensions unless 
proper compensation is made. The relationship between 
mechanical losses and reel speed is of an empirical 
nature, and is usually not determined until tests are 
made at the time of installation. Therefore, the designer 
of the control equipment is faced with the problem of 
making the compensating circuits easily adjustable 
and sufficiently flexible to cover a wide range of con- 
ditions. 

The test data taken at the time of installation can be 
plotted in curve form to show the armature circuit 
current required to compensate for the no load friction 
and windage losses as a funetion of reel speed. It is 
difficult to predict the exact shape of the curve. How- 
ever, the curve is one in which there are no abrupt 
changes in its slope. The turning loss, churning of oil, 
in the gear unit is roughly proportional to the square of 
the speed, and in a standard gear unit may account for 
approximately 70 per cent of the total loss in the gear 
unit. Windage losses for all units will vary as the cube 
of the speed. Therefore, an over-all curve showing all 
no-load mechanical losses would be expected to be 
greater than a squared curve but less than a cubic 
curve. While empirical in nature, it is possible to ap- 
proximate such a curve with two or more straight lines, 
and vary the reel current regulator setting as the reel 
rpm changes. 

Any paper concerning the electrical equipment for a 
modern foil mill would not. be complete discussing the 
subject of automatic gage control. Aluminum foil, as 
delivered from the mill, is purchased by weight for a 
given nominal thickness. Commercial tolerance for 
thickness is +10 per cent although it is doubtful if 
much foil is sold which actually deviates that much 
from the specified nominal. The ultimate user is usu- 
ally interested in coverage area with a certain mini- 
mum thickness. Therefore, it is to his advantage to use 
foil with the very minimum deviations from the nom- 
inal gage. It is expected that automatic gage control 
will be a standard control feature in the years to come. 
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Practically all automatic gage control systems are 
designed to control gage by the same method used by 
the mill operators except to do it automatically. In 
the case of automatic gage control for the aluminum 
foil mill, any deviations from a foil thickness indicator 
can be used to adjust the mill speed and/or foil tension 


to bring the foil back ‘‘on-gage.’’ (In the case of the 
combination sheet and foil mill, serewdown movement 
ean also be controlled automatically when rolling sheet 
schedules.) The control can be arranged such that either 
tension or speed can be used for automatically con- 
trolling gage, or it can be arranged such that when the 
initially selected controlling factor (either tension or 
speed) reached its limiting value, the other controlling 
factor will automatically assume control. 


CONTROL REQUIREMENTS 


The control of an aluminum foil mill varies around a 
basie pattern according to the individual customer 
requirements for a given job. In the initial approach the 
control requirements do not seem too unlike the control 
of a single-stand cold mill in the rolling of steel. This 
similarity does not last long, however, for as soon as the 
requirements of the reels regulating system are ex- 
amined, the controls begin to differ rapidly. 

Drafts in the order of 50 to 75 per cent are common 
so that draft compensation becomes an important 
feature. Likewise extrusion is much greater than with 
steel so that it must also be compensated. These con- 
siderations are only a means to the end, a finished 
sheet of aluminum foil reduced to a prescribed gage and 
rolled with a minimum of breakage. 

Operating a great deal of the time with essentially 


jammed screws, gage is controlled primarily by mill 


speed and unwind tension. These quantities, therefore, 
must be accurately regulated and must respond quickly 
to the operator’s command. 

Mill speed is controlled by voltage from stall to base 
speed, and it is controlled by regulation of motor field 
current over the field range of the motor. This method 
provides the motor with maximum torque for break- 
away and also good regulation at the slow speeds re- 
quired for threading. Acceleration to running speed is 
controlled by a motor operated reference rheostat. 
Since the time to roll a full coil may be from two to 
three hours, the time spent in acceleration is a very 
small portion of the total operating time. Linearity of 
acceleration is most important, and the transfer from 
voltage regulation to field current regulation must be 
performed without a break in the acceleration curve. 
High-gain magnetic amplifiers using exciters as power 
amplifiers, Figure 5, provide a combination which is 
able to do an excellent job. This combination using 
60-cycle reactors has produced responses to step func- 
tions as short as 0.16 see with no appreciable overshoot. 
Figure 6 shows foil mill variable voltage control panels 
with a closeup of the reel magnetic amplifier regulators. 
This fast response coupled with the slow movement of 
the reference rheostat necessitates that the rheostat 
be designed to utilize wire wound plates instead of 
face plate buttons. 

Since the rheostat is designed for a long travel time, 
a different method of deceleration control is required 
for emergency stop. A rate-limit circuit applied to both 
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Figure 5 — Foil mill 
variable voltage con- 
trol panel with mag- 
netic amplifier regu- 
lators. 


voltage regulator and field regulator permit the fastest 
possible stop within the commutating limits of the mo- 
tor and generator. Since this stop is only made when the 
foil is broken, there is no need to co-ordinate reel 
speeds with mill speed. The quick stop is of great im- 
portance in order to prevent a great amount of foil 
from being wound around work rolls and backup rolls. 
igure 7 shows a stop from 3000 fpm made in five 
seconds 


This same stopping technique can be applied to the 


Figure 6 — Closeup of reel control panel. 
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reels during a break. In this case, since both reels 
utilize armature circuit current regulators as tension 
controlling devices, these same current regulators need 
only be recalibrated during a stop. The unwind regu- 
lator merely requires its pattern signal to be strength- 
ened to the maximum permissible regenerative cur- 
rent. The rewind regulator requires that its pattern 
signal be reversed, but otherwise there is no difference. 

The reel control incorporates the use of a generator 
current regulator and a motor field counter-emf regu- 
lator. Neglecting mechanical losses, this combination 
provides an excellent control over the tension in the 
foil. 

The function of the counter-emf regulator is to merely 
provide a motor field flux proportional to the coil 
diameter, but this must be done without physical con- 
tact with the coil. Counter-emf regulators are not new, 
but they are of great importance to the rolling of foil. 
Here we wish to know the coil diameter at all times, 
whether running at top speed, threading, or standing 
still. The magnetic amplifier controlled, motor-op- 
erated rheostat provides the intelligence as to what the 
coil diameter is at any time as well as providing the 
motor field with the proper excitation. If the counter- 
emf regulator knows the coil diameter at all times, 
then the pounds tension per armature ampere will be 
constant regardless of the size of the coil. This is of 
great importance for the compensation of mechanical 
inertia during acceleration. It is necessary to accelerate 
at any coil diameter without a change in the foil 
tension since the foil is merely rethreaded on the par- 
tially wound coil following « break. Even though the 
pounds tension per ampere have been held constant by 
the use of the counter-emf rheostat, it is necessary to 
vary the input compensation circuit as the coil diameter 
changes. There are several rheostat and resistor net- 
works which do this quite easily, but it can be seen 
that the inertia compensation depends doubly upon the 
accuracy of the counter-emf rheostat. Figure 8 shows 
one of these networks which is commonly used. The 
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inertia compensation signal is calibrated by two rheo- 
stats which are coupled to the counter-emf rheostat. 
One of these EK), calibrates the inertia compensation for 
the fixed inertia of the svstem. The second Es, eali- 
brates for the change in inertia due to coil build-up. 
The two signals are added to produce the composite 
curve. The variable inertia signal can be recalibrated 
by the operator for strip width by use of the strip width 
rheostat. The resultant signal is applied to the inertia 
compensation winding of the current regulator by a 
small motor-operated rheostat. This prevents any 
abrupt transients from being applied to the foil and 
gives the system a great deal of flexibility in the ap- 
plication of the inertia compensation signal. 

The counter-emf regulator balances the signal repre- 
senting strip speed against the reel motor counter-emf. 
The strip speed is usually measured by a mill pilot 
generator and modified by the use of draft and extru- 
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Figure 7 — These 
oscillograph curves 
show an emergency 
stop of a mill from 
3000 fpm in five sec- 
onds. 


sion compensation rheostats. Automatic draft compen- 
sation would be of great help in this matter, but most 
foil mill builders and operators do not want the extra 
rolls on the mill. Therefore, draft and extrusion com- 
pensation must be set accurately by the operator. 

Unfortunately, the draft and extrusion on the foil is 
«i funetion of mill speed. Therefore, these can only be 
set at constant values which correspond to the final 
conditions. This means that there is an error in the 
inertia compensation at low speeds. 

Threading practices differ quite a bit from one mill to 
the next. However, they are all trying to accomplish the 
same thing, the establishment of tension in the foil on 
both unwind and rewind sides of the mill without any 
abrupt transients. The threading speed of the mill is 
quite low particularly when feeding the foil into the 
mill. In general, with the mill creeping in the forward 
direction, the coil on the unwind side is rolled forward 


Figure 8 — An inertia 
compensation circuit 
supplies a_ signal, 
shown on the graph, 
to a field on the reel 
current regulator dur- 
ing mill accelerations 
and decelerations to 
maintain constant 


foil tension during 
E,= 4(1/07)@ FIXED INERTIA COMP. SIGNAL these periods. The 
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Figure 9 — Block diagram of an automatic gage control 
system for an aluminum foil mill. The integrator provides 
control with the unique property of not requiring an error 
signal to maintain correct gage. 


either by the use of a jog rheostat or a tension rheostat 
which is designed to permit reverse armature current 
flow. When the foil is in the bite of the mill rolls, the 
rheostat is slowly reversed to create a tension regulation 
condition. For normal running, the tension control is 
then transferred to the delivery operator’s cabinet. 

On the rewind side the reel is operated on by a volt- 
age regulator with the voltage proportional to the 
speed of the mill plus or minus an amount which the 
operator can introduce into the regulator by means of 
a thread speed rheostat. As the foil is fed onto the reel, 
the reel speed must be carefully matched to that of the 
foil. To create tension the operator turns his thread 
speed rheostat in an apparent attempt to raise speed. 
If the foil has gripped the sleeve or the existing coil, he 
cannot create any overspeed, but the increase in voltage 
supplies an [IR drop which becomes a tension current. As 
soon as the operator has produced the desired tension 
current in this fashion, he operates the start tension 
pushbutton and transfers the control to current regula- 
tion without any noticeable transient. 

Foil gage is primarily a function of mill speed and 
unwind tension. The actual method of gage control de- 
pends upon the particular mill in question, the gage to 
be rolled, and the rolling practice. On extremely thin 
gages unwind tension control is quite limited while it 
may have much more application on heavier foil. 
\utomatie gage control can be designed for foil mills to 
essentially perform the same operations of the rollers in 
holding gage. It is possible to provide tension control, 
speed control, or both at the selection of the operator. 
Limiting networks are applied to both of these signals 
to prevent strip breakage or damage to the electrical 
equipment. These limits are independently adjustable. 

The gage control incorporates a dual regulating svs- 
tem, a direct acting, high gain transient regulator and 
an integrating regulator. Figure 9 shows a block diagram 
of an automatic gage control system. The transient 
regulator makes rapid corrections for gage deviation 
thus minimizing the amount of off-gage strip. The 
integrator is slower, but it provides the gage control 
with the unique property of not requiring an error signal 
to maintain the correct gage. 

The integrating property of the gage control auto- 
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matically compensates for many of the changing mill 
constants which continually plague the operator. This 
is particularly helpful in overcoming the mechanical 
losses in reel drives which may change over a consider- 
able range during the rolling of a coil. Especially when 
operating at low tensions and using armature circuit 
current regulation, the tension may vary due to the 
friction and windage losses of the reel drive. If the gage 
control is permitted to function, it will vary the arma- 
ture current considerably to correct for these mechan- 
ical losses. 

In mills which do not have automatic gage control, 
friction and windage compensation may be automat- 
ically applied to the regulator to relieve the operator of 
the job of continually changing the tension rheostat to 
correct gage error. Friction and windage compensation 
can be applied with advantage to automatic gage 
control systems also. In this case it prevents the in- 
tegrating regulator from approaching a limit and requir- 
ing manual recalibration of the mill rolling schedule. 
Kffectively, this means that the limits set on the gage 
control can be of smaller values and thus lessen the 
chance of foil breakage. 

The design of foil mill control offers the systems con- 
trol engineer many unique opportunities to depart from 
conventional practice and exercise himself creatively. 
The future holds a great deal of development in store for 
foil mill control. Speed regulation, tension regulation, 
higher speeds of operation, and tandem operation are 
but a few of the functions for future development. 
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R. M. Sills: In regard to the matter of accelerating 
time, it has been my experience that the long accelerat- 
ing times are used primarily because of the need for 
frequent adjustments to get the foil on gage and_ to 
avoid strip breakage and shape problems at the start 
of a new coil rather than because of high drive inertia 
relative to available accelerating torque. 

Apparently, they are using voltage regulators on the 
main drive. We would like to comment here that our 
present standard practice is to use a speed regulator 
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rather than a voltage regulator on the main drive for two 
reasons. One is to eliminate the need for the motor field 
current regulator on these mills, and of greater impor- 
tance, to provide more accurate foreing during accelera- 
tion because the speed change is linear with respect to 
time. This is rather difficult to achieve with a voltage 
regulator when vou transfer over to the field weakening 
range. 

I was interested in the comments on tension and ten- 
sion control, and the mention of the problem on foil 
mills of variation of extrusion with speed and with back 
tension, which means that there is no accurate speed sig- 
nal available for use as a reference for the counter-emf 
regulator. In view of this, | am wondering whether fric- 
tion and windage compensation is really worthwhile on 
these mills. I would also be interested in hearing whether 
there is any thought on using tensiometers, or tension 
regulators on these mills to help overcome some of the 
problems mentioned in measuring and controlling ten- 
sion accurately through current regulation. 

A tension range of 7 to | was mentioned as a satisfac- 
tory range for a single motor and gear ratio, and the ta- 
bles of possible tension ranges with multiple motors 
and or gear ratios were based on this range. I would like 
to know what tension variation they would expect to get 
under these conditions, how this figure was determined, 
and on what basis is it satisfactory. Is it based on fric- 
tion and windage losses or on the ratio of required ac- 
celerating current to minimum tension current? 

Automatic gage control is a subject of great interest 
today on all types of strip mills,-including foil mills. [ 
would like to ask the authors what type of thickness 
gage they have used or plan to use in conjunction with 
their control. I might add here parenthetically that we 
have several gage controls installed in some five or six 
aluminum producing plants. Our experience to date on 
both the general purpose type mill and the single pur- 
pose type mill seems to indicate that control of gage 
through mill speed is the best method on both types of 
mill rather than using back tension either alone or in 
combination with mill speed. 

D. E. Abell: I would like to add a comment to Mr. 
Sill’s remarks concerning the tensiometer control. The 
basic requirement of such a tension regulator is that 
the natural frequency of the tensiometer be much 
higher than the frequency response range of the regula- 
tor. The natural frequency of the tensiometer is the 
square root of the spring constant divided by the mass 
of the roll. It is therefore necessary to have as large a 
spring constant as possible and a very light roll. Since 
the force exerted by the foil on a tensiometer roll would 
be small, the spring constant must be low. With our pres- 
ent technology we would not considerer it practical to 
make such a design. 

Mr. Sills also mentioned the use of speed regulators 
in preference to the combination generator voltage and 
motor field current regulator. We now have in operation 
speed regulators on Sendzimir mills and reversing cold 
mills and would not hesitate to apply this same speed 
regulator to foil mill control. 

Unfortunately we do not have a foil mill gage control 
operating. However we have several designs completed. 
As far as the gage manufacturer is concerned, we leave 
this choice to the ultimate customer as long as the noise 
level of the gage output is sufficiently low. 
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Warren Reid: Mr. Sills has raised several questions 
concerning mill accelerating time, use of tensiometers, 
and the range of regulated currents on the reel drives. 
It is quite true that frequent adjustments are necessary 
to bring the foil to the proper gage. A relatively long ac- 
celerating period gives the mill operator time to make 
such adjustments. If these adjustments were not nec- 
essury and an attempt was made to accelerate aluminum 
foil mills in the same time normally used in steel mill 
practices, then the ratio of total reel inertia to available 
accelerating torque would become a limiting factor on 
many aluminum foil mills. 

Several years ago considerable thought was given to 
the use of tensiometers on foil mills. The development of 
improved inertia compensation networks and the use of 
automatic gage control have resulted in high speed oper- 
ation with “on-gage”’ material. Further improvement 
might result with a properly designed tensiometer. How- 
ever, there is some question if this improvement would 
offset the disadvantages of the required maintenance on 
the tensiometer and the added difficulty of threading the 
foil over another roll. 

A tension range of 7 to | was intended to serve as an 
approximate guide when selecting the arrangement of 
reel drives. This figure is merely the ratio of maximum 
full load tension to minimum operating tension and is 
based on experience rather than calculation. Expected 
tension variations would vary with the type regulators 
used, reel arrangement, the actual operating tension, 
and whether compensation was made for friction and 
windage losses. 

R. M. Sills: In one of the specific instances I know of 
where the foil is used for containers for such applications 
as pie plates and TV dinners, ete., the thickness of the 
foil is extremely important to the stamping and auto- 
matic handling machines that produce these plates. If 
the foil is a little bit too heavy, the air suction devices 
will not pick them up, or the dies will wear too fast; and 
if it is too light, the plate is structurally weak. Thus, ac- 
curate gage is important on that particular product. 

Gage is also important to the producer for another 
reason. Since foil is sold by area, above-nominal gage 
means the producer is giving away pounds of ma- 
terial. Below-nominal gage will result’ in customer 
complaints. These same considerations are present in 
a steel mill rolling tin plate. 

l‘urthermore, there are many military uses of alumi- 
num where gage tolerances are extremely close. Honey- 
comb structures for aireraft and ‘window’ foil used to 
confuse radar are two examples. Thus, gage in a foil mill 
appears to be just as important as m a steel mill. 

T. H. Bloodworth: The necessity for extremely high 
control accuracy when rolling foils was questioned by 
one of the previous speakers. He mentioned foils for 
home wrappings and compartmented trays for frozen 
TV dinners. Such foils are on the heavy side, sometimes 
being measured in thousandths of inches rather than 
tens of thousandths. The extremely precise control is 
required when rolling foil 0.00035 in. 

We are starting up four high-speed mills at the present 
time. In effect, they compare with a 4-stand tandem 
cold mill except the foil is rerolled and possibly annealed 
between stands. With such an arrangement, the range of 
tension required for rolling the full range of foils can be 
materially reduced, as was previously pointed out. 
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Figure 10— The close proximity of the rewind coil to 
the work rolls of this 9 and 21 x 4-in., 4-high foil mill, 
installed in 1945, is to prevent the unsupported span ot 
thin foil from whipping resulting in breakage. 


Sufficient range must be provided, however, so that if 
any mill is down, the same schedule can be rolled in one 
of the other three mills 

\luminum foil is rolled under tensions much closer 
the ultimate or rupture strength of the foil than when 
rolling steel. There is very little margin left, so the ten- 
sion control requirements are necessarily more exacting. 

These mills run at speeds up to 3000 fmp, rolling foil 
60 in. wide. The No. 4 mill rolls foi! down to 0.00035 in., 
doubled (total 0.0007 in.). They are equipped with hy- 
draulie serewdowns for holding constant screw pressure. 


Figure 11— This 12 and 34 x 60-in., 4-high foil mill, a 
modern mill, has multi-motor drives and two-ratio gear 
units for its reels. This is the delivery end of the mill. 
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Many foil mills are equipped with pressure gages on the 
mill housings, and screws are adjusted to maintain con- 
stant pressure. Speed is adjusted to maintain gage. 

Industrial type motors are used. The controls, how- 
ever, are similar to the most accurate steel mill type. 
Someone questioned the desirability of adjusting inertia 
compensation for strip width and coil diameter for roll- 
ing steel. We have felt that it was desirable, and in- 
stalled the first control of this type on a steel mil! in 
West Virginia in 1939. 

Starting up a foil mill differs widely from starting up a 
steel mill in one respect. A steel mill rolls a coil in a few 
minutes at most, giving ample opportunity for making 
adjustments between coils. A foil mill rolling 0.00035 
in. May require up to two hours to roll a large coil. This 
increases the desirability of using a computer for analy z- 
ing the mill, thereby making your preliminary setup :s 
close to the final adjustment as possible. 

Frank J. Wood, Jr.: About 20 years ago most of the 
foil was rolled on mills that ran at 80 to 250 fpm, and the 
largest coil rolled was about 200 lb. Today we have mills 
that have top speeds of 3000 to 4000 fpm, and that take 
5000-lb coils or about 100 lb per in. of width. 

In 1937 the older mills cost about $25,000 to $30,000 
while these newer mills we have been discussing, these 
multi-purpose mill stands, are probably worth $750,- 
000 per stand for the more complex mills by the time 
they are installed in the manufacturer’s plant. Twenty 
vears ago the mills were usually 2-high or 3-high stands; 
today the majority are 4-high mills with work rolls rang- 
ing from 9 to 12 in. in diameter. Almost all of the 
newer mills are work-roll-driven through pinion stands 
direct from the main drive motor. The motors in use 


Figure 12 — Entry end of mill of Figure 11. In the fore- 
ground is a second set of chucking heads for a second coil 
for ‘‘pack rolling.’’ The maze of pipe and hose supply 
coolant oil to the strip through 100 individually-controlled 
spray nozzles. 
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range from 300 to 1200 hp per stand dependent on rated 
mill speed and intended diversity of usage. 

The authors of this paper brought out one significant 
point about the mechanical losses encountered in the 
reel drives. These mechanical losses are often quite un- 
predictable, and even the oil circulated as a lubricant 
for the reel drive gearing may cause intolerable losses on 
thin foil. Some years ago we observed that these losses 
are in a ratio of approximately the 2.7 power of the 
speed. Use of oil mist lubrication to replace the circulat- 
ing oil lube reduced the losses to a tolerable point. 

Another point in which foil mills differ from strip mills 
for steel is that the foil is almost always wound on a 
spool or hollow tubular sleeve during rolling. This sleeve 
remains in the coil even during intermediate annealing 
operations. Figure 10 shows a 4-high speed foil mill in- 
stalled about 13 years ago. Note the close proximity of 
the coil to the work rolls. The reason for the short center 
distance from mill rolls to tension reel is that any un- 
supported spans of thin foil whip appreciably at high 
speeds in the 2000-fpm range and above, and cause ag- 
gravated strip breakage. 

igure 11 shows one of the more modern mills of the 
type that Mr. Reid and Mr. Abell have discussed. You 
have multi-motor reel drives that provide for the selec- 
tion of two gear ratios, and of either a 30-hp or a 125-hp 
reel motor on the rewind side of the mill. 

‘igure 12 shows the entry side of the same mill. In the 
foreground one can see the second set of chucking heads 
used for paying off a second coil. These are used for the 
“packrolling”’ or simultaneous rolling of two thin strips 
of foil when “doubling on the mill” as referred to by Mr. 
Reid. Strip from the second coil passes under a bridle roll 
which is seen at the left. Note the closeness of the pay-off 
reel to the mill. On the entry side of the mill a 30-hp and 
2 125-hp motor are used for the reel closest to the mill. 
The 125-hp motor is provided with a selection of 3 gear 
ratios for diversified programs. The doubling reel has 
only a single 30-hp motor and only the lowest ratio speed 
increased for high-speed rolling of doubled thin foil. 
The 125-hp motor can be disconnected by clutches when 
they are not in use; the 30-hp motors remain connected 
to the reel gearing at all times but are not electrically 
connected when the 125-hp motors are in use. 

One other point that is very critical on these mills is 
lubrication and cooling of the strip. Most of the high- 
speed foil mills have 500 to 1200 gpm of a light viscosity 
mineral oil coolant applied on the entry side of the mill. 
In Figure 12 you can see a maze of pipe and hose which 
supply coolant oil on the entry side to over 100 indi- 
vidually controlled spray nozzles. Individual control 
valves are on the lower panel at the left of Figure 11. 

Since many of the newer foil mills have had screw 
pressure blocks or strain gages installed to measure roll- 
ing pressures, recently, as Mr. Bloodworth mentioned, 
several mills have been installed that use a large hy- 
draulic “button” instead of the conventional mechani- 





cal serewdown screw and nut. This ‘“‘button’’ is a large 
bore, short stroke, high pressure single-acting hydraulic 
cylinder. These new hydraulic mills are used mainly for 
reducing foil strip of about 0.008 in. thickness to fin- 
ished foil gages of about 0.00035 in. 


There is one more item that is often put on these mills 
to avoid some of the damage that may occur in an emer- 
gency stop. If four or five seconds are required to decel- 
erate the mill rolls, over 100 ft of foil may be rolled 
through the mill if the strip break occurs on the rewind 
side. Since the rewind side is actually where most of the 
strip breakage occurs, a “foil break detector” on this 
side of the mill is often used to trigger a small shear knife 
which cuts transversely across the foil on the entry side. 
This small flying shear is normally spring or pneumati- 
cally-driven and released by a single-latch catch. 

Wm. J. Korey: I would like to point out that foil 
mills require a great deal of co-ordination of mechanical 
and electrical equipment in this, a delicate and compli- 
cated, rolling process. Sensitive tension and operating 
controls are vital; coolant mixture, temperature, and fil- 
tration are critical; mill shape control techniques are 
important; and the ability to rapidly shape mill rolls is 
essential. 

You will be interested to know that in this connection 
we have developed a new contour control design feature 
to vary the crown of the work rolls while in the roll 
stand, as an aid in bringing the mill up to full speed as 
rapidly as possible. 

I wish to caution the electrical companies to do the 


job well, but do not get too faney or too expensive be- 


cause this, too, is a competitive industry and each pound 
of foil produced must carry amortization burdens. For 
instance, tensiometers are a possibility for tension con- 
trol, but at present they are too expensive, and not sensi- 
tive enough as pointed out by Mr. Abell. Similarly, 
speed is a consideration. Our company placed mills into 
operation in 1949 running 2200 to 4400 fpm, which are 
the fastest foil mills in operation even today. Correct 
selection of speed and resulting electrical equipment is 
critical beeause foil mills are normally operated as single 
purpose mills; for example, the first stand will roll from 
0.026 to 0.004 in. in several passes, the second stand will 
roll from 0.004 to 0.002 in., and so forth until the finish- 
ing stand rolls the final gage of 0.00035 in. (doubled). 
Since design is for a narrow schedule range, and since 
the rolling constitutes near-boundary conditions in 
many respects, close control of all mechanical and elec- 
trical design is paramount. 

We are very interested in the matter of automatic 
gage control for foil mills. Accordingly, we have run 
tests and found adjustment of back tension to be 
relatively ineffective whereas speed control is quite ef- 
fective. Forward tension offers only limited possibilities. 
There is much further work to be done along these lines, 
and we are anxious to contribute in improving the art. A 








Are you annoyed by having someone borrow 
your magazine when you want it? 


Get him to join the AISE! 
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.... the process of simultaneously 
hol reducing the diameter and wall of 
lubes without an inside 

mandrel by rolling (commonly 
called stretch reducing) makes 
posstble large diameter reductions 


without tube distortion . bd ; 








Figure 1— This 16-stand stretch reducing mill has individual motor 


drives. 


Application of Stretch Reducing of Tubes 
for Greater Production and Economy 


by William Rodder, Vice President—Engineering, Aetna-Standard Div., Blaw-Knox Co., Pittsburgh, Pa. 


pew process ol simultaneously hot reducing the 
diameter and wall of tubes in a multiplicity of roll 
stands without an inside mandrel is ealled stretch 
reducing of tubes. This method of tube reducing Is 
comparatively new; it makes possible great diameter 
reduetions without distortion of tube wall and inside 
surface (inside corner effects 
igure | shows a stretch reducing mill in operation. 


Size entering ~ X 0.250 in. 
230 X& 0.190 in. 
24 per cent 


Size leaving 


Wall reduetion 


The process of reducing tube diameter without 
effecting at the same time a wall reduction, is commonly 
called sizing or sinking of tubes. This method of redue- 
ing tube diameter is probably as old as the art of making 
tubes and pipe. Because of wall and inside surface 
distortion which takes place in this process, the possible 
diameter reductions are very limited. 

John W. Offut of National Tube Co. was granted a 
patent for tube stretch reducing in 1932. National Tube 
Co. was the first company in this country to make 
commercial use of this new idea of producing small 
diameter tubes by great diameter and wall reductions. 

\fter some preliminary experiments, National Tube 
(‘o. used the stretch reducing process to increase pro- 
duction on a butt weld pipe mill. A few years later 
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modern stretch reducing mills were installed in Gary 
and Lorain. 

In 1940 we built the first stretch reducing mill which 
was used to increase the production of a small diameter 
butt weld pipe mill to make !, to #4-in. pipe. This 
Figure 2 — This 16-stand stretch reducing mill has 12-in. 
diam rolls and individual motor drives. 
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mill is still in operation. Principal engineering data for 
this mill is as follows: 


Number of roll stands S 

Roll diameter 8 in. 

Center distance of roll stands .8 1! in. 

Number of rolls in one roll 

stand. 2 

Type of drive Single motor drive for 
all eight stands, with 
provision for change 
gears to change roll 
speed of stands for 
different reductions 


Delivery speed of mill approximately 1000 
fpm 
Size of motor 150 hp 


This stretch reducing mill is used in combination 
with a conventional draw bench type butt weld pipe 
mill. By reducing and elongating 22-ft long butt welded 
pipes to 44-ft lengths, it was possible to increase the 
production of this butt weld mill approximately 100 
per cent. 

A second mill was built by our company in 1941. 
In order to obtain maximum flexibility of roll speeds, 
this mill was equipped with individual motor drives for 
each roll stand. 

Principle engineering data for this mill are: 


Number of roll stands. 16 
Roll diameter 12 in. 
Center distance of roll stands. . 1215 in. 


Number of rolls in one. roll 
stand 2 

Individual 
driven roll stands 
75 hp each with 
3090 per cent over- 
load capacity. 


Type of drive motor- 


disumeter 
Hl, in. 
diameter 
15-1n. iron pipe size 


Maximum outside 
tube entering. 
Minimum outside 


tube leaving 


Figure 2 shows the design of this mill. 

Following the close of the war, the interest in stretch 
reducing for the faster and more economical production 
of small diameter tubes and pipe increased greatly in 
this country and abroad. Our company alone has built 
17 stretch reducing mills since the war; several more 
are under construction. 


TYPICAL APPLICATION OF STRETCH REDUCING 


1. For production of small diameter seamless tubing 
and electric welded pipe. 
Finished sizes—)5 to 419 in. outside diameter 
Entering sizes into stretch mill—4 to 7 in. outside 
diameter 

2. For production of butt weld pipe, 's to 4 in. 
Typical reductions: 
From 2! to !5-in. outside diameter iron pipe 
size 
From 515 to 4-in. outside diameter pipe size 


Table I shows a chart of typical reductions which 
have been made on our stretch reducing mills on a 
production basis. From this chart it will be noted that 
wall reductions have been made varying between 6.4 
and 35.9 per cent. 


RELATION BETWEEN WALL REDUCTION 
AND DIAMETER REDUCTION 


The maximum possible wall reduction is a function of 
diameter reduction and the number of roll stands in use. 

Figure 3 shows graphically the relation of wall 
reductions and diameter reduction obtained from actual 
rolling schedules of our mills. 

On the same graph is plotted a curve showing theo- 
retical maximum possible wall reductions. This second 
curve is based on a theoretical analysis of the rolling 


pre CASS, 


CROP ENDS 


Wall reduction of tube can only be maintained as 


Maximum delivery speed. .approximately 1000 long as full pull in the tube between roll stands can be 
fpm developed. It is obvious that at each end of the tube, 
TABLE |! 


Typical Tube Reductions of Existing Stretch Reducing Mills 


Entering stretch reducing Leaving stretch reducing 


mill mill 
Outside Outside 

Item diameter, Wall, diameter, Wall, 
No. in. in. in. in. 

1 3.500 0.170 0.850 0.109 

2 3.750 0.170 1.050 0.113 

3 3.875 0.165 1.050 0.133 

4 3.750 0.170 1.312 0.133 

5 3.750 0.325 1.500 0.281 

6 3.750 0.215 2.375 0.190 

Ff 5.125 0.130 2.375 0.120 

8 5.125 0.203 2.375 0.190 

9 7.000 0.190 2.375 0.154 
10 7.000 0.210 2.375 0.150 
11 7.000 0.250 2.375 0.190 
12 7.000 0.475 2.375 0.430 
13 7.000 0.275 2.875 0.219 
14 7.000 0.345 2.875 0.276 
15 7.000 0.600 2.875 0.552 
16 7.000 0.456 3.060 0.410 
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Wall Diameter Number Roll 
reduction, reduction, Elonga- of reduc- diameter, 
per cent per cent tion ing stands in. 

35.90 77.3 7.54 12 12 

33.50 72.0 5.75 12 12 

19.40 72.9 5.06 12 12 

21.80 65.0 3.88 12 12 

13.50 60.0 3.25 12 12 

11.60 36.7 1.83 8 14 

7.69 53.6 2.40 12 14 

6.40 53.6 2.41 12 1454;12 

18.90 66.1 3.78 16 145.312 

28.60 66.1 4.27 16 1454312 

24.00 66.1 4.06 16 1454312 

9.47 66.1 oor 16 145¢;12 

20.40 58.9 3.18 14 145.512 

20.00 58.9 3.20 14 145.312 

8.00 58.9 2.99 14 145.312 

10.10 56.3 2.75 14 145,312 
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rolling schedules. 


a2 minimum distance equal to the center distance 
roll stands Cy, no pull ean be developed. 
\ssuming the elongation of the tube in the mill equals 
Iv, it follows that at each end of the finished reduced 
tube for a length of Cy & Ey, no full continuous pull 
can be developed from the entry end to the leaving end 
of the mill 

In most cases the gripping forces of more than one 
roll stand are required to develop full pull. The length 
The faetor 


hor 
between 


ol crop end therefore becomes C, x EK, x X 


uy 


is a function of 


Diameter reduction 
Wall reduetion “R.”’ 
Number of stands used in the mill. 


Based on our experience, for heavy wall and diam- 


eter reduction, total approximate crop length L. in 
inches ean be arrived at hy the following formula: 
L I/R x By x Ca x2 
Where 
| 
I 
Wall Reduction in per cent 
100 
D elongation 
} center distance between roll stands in inches. 


lt is not claimed that the above formula is 100 per 
cent correct for all conditions, but it is a good simple 
guide for evaluating crop end length. 

\s mentioned before the number of roll stands in 
use and diameter reductions affect the length of crop 
ends. In many cases crop end lengths caleulated with 
the above formula can be modified and reduced by a 
factor of 0.85 to 0.90. 
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More test data are being accumulated in order to 
develop a formula which will take into account the 
additional faetors which have an effect on the length of 
crop ends, 

In any event, to keep the length of crop ends to a 
minimum, it is most important for the designer to keep 
the center distance between roll stands to an absolute 
minimum, At the time, the mill must have 
rigidity and capacity to do the job with a minimum 
amount of maintenance. 

Also, in order to hold length of crop ends to a mini- 


same 


mum, for some conditions it is advantageous to use 
two or more groups of different roll diameters in the 
same mill, 

\s the diameter of tube in the mill decreases, smaller 
diameter rolls with less center distance between stands 
can be employed. 

The amount of crop ends to be removed, i.e., the crop 
end loss, is one of the most important points to be 
considered in the economic evaluation of any stretch 
reducing mill installation. It is obvious that with in- 
creased length of tubes produced, the crop end yield 
loss will decrease. The ideal condition would be to have 
a continuous tube going through the stretch reducing 
mill and cut this in desired lengths at the delivery end 
of the mill by a flying saw as is now being done on 
continuous weld pipe mills. 


METHODS OF CUTTING TUBES COMING 
FROM STRETCH REDUCING MILLS 


Depending on the length of tube delivered by the 
stretch reducing mill, different methods of cutting into 
single lengths are being used. 

|. For tubes up to 150 ft long, the entire length of 
tube is fed through a number of gang saws which are 
spaced for desired lengths of tubes. The cut tubes are 
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discharged onto a conveyor and delivered onto a cooling 
bed. An alternative method used is to cut the long tubes 
into the desired lengths on rotary disk, hollow spindle 
cut-off machines. 

2. <A flying saw is used if the tube length becomes 
too long to handle safely and economically on a runout 
conveyor with the gang saw arrangement. This is par- 
ticularly true when small diameter pipe and tubing 
is being produced on a stretch reducing mill which is 
connected to an electric weld mill. 

In order to keep the crop end yield loss to a minimum, 
a minimum predetermined amount of crop end should 
be removed at each end of tube coming out of stretch 
reducing mill. 

The lengths of tube delivered by a stretch reducing 
mill may vary several feet depending on weight and 
wall tolerances. Removing a fixed length of crop end 
will make it necessary to accept one cut tube with a 
variable length. 


TYPES OF STRETCH REDUCING 
MILLS AND DRIVES 


About the same time that the first stretch reducing 
mills were built in this country, the first mills were also 
built in Europe. Separated by the war and the lack of 
exchange of information, independently different ap- 
proaches to the problem were taken. 

The designers in Europe felt that greater reductions 
could be made with a 3-roll pass mill on account of more 
direct rolling pressure and reduced roll slippage than 
with a 2-roll pass mill. For this reason, the first Eu- 
ropean stretch reducing mill’s design had three rolls in 
each stand, 

Capacity of this Mill 
Maximum outside diameter 


entering 
Maximum reduction from 


Ly in. 

ls to 13g and 2!5 to 
0.825 in. 

Wall thickness 0.100 to 0.180 in. 
Number of stands 25 

Type of drive Single motor for driving 
all roll stands. The 
speed-up was calcu- 
lated for required re- 
ductions. 


Following the first installation, most of the mills 
operating in Europe today are using the 3-roll pass 
design. 

In order to obtain flexibility for individual roll speed 
regulations, several European manufacturers are using 
differential drives; also, a combination of variable- 
speed hydraulic drive and differential drives. 

In this country in order to arrive at a simple sturdy 
construction, a 2-roll-pass design mill was adopted 
and is in universal use. 

In order to obtain flexibility and speed regulation 
for each roll stand, individual motor drives for each 
roll stand were adopted. These drives, compared to 
differential and variable speed hydraulic drives, are 
mechanically very much simpler and can be built with 
more capacity in the limited space available. Mills of 
this type have been in continuous operation for almost 
nine years. One single installation has produced in this 
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time approximately 1,500,000 tons of tubing practically 
without mechanical or electrical drive maintenance. 


Comparing 2-roll and 3-roll mills operating performance 


The maximum diameter reductions per stand is: 


For 2-roll mills 


2 to 14 per cent. 
For 3-roll mills 5t 


l 
7.5 to 10 per cent. 

Wall reductions made on 2-roll and 3-roll mills have 
been about the same. 

Three-roll mills have been used to date only for 
comparatively light work, i.e., 4 in. outside diameter 
maximum entering and wall thickness of 0.100 to 34 ¢ in 
The comparison is therefore limited to these size ranges 
alone. Two-roll mills are in use for 7-in. Maximum 
outside diameter entering and wall thickness up to 0.500 
in. 


ADVANTAGES IN STRETCH 
REDUCING OF TUBES 


|. For stretch reducing mill used in combination with 
electric weld mills. 

a. Greatly increased production for the smaller 
pipe sizes. 

b. Reduced number of setups required for cold 
forming and electric weld stands. 

¢. Reduced number of required skelp sizes. 

Tables IT and II] show two typieal stretch reducing 
mill rolling schedules for an electric weld mill. Table I] 
shows rolling schedule and = possible production for 
small pipe sizes 'y to 2 in. Table IIT shows a rolling 
schedule and possible ow nent for tubing and line 
pipe as required for the oil fields 2%., 27g and 41% in. out- 
side diameter. 

Since there is no problem producing, on an electric 
weld mill, long length of tubing for entering the stretch 
mill, the crop end yield losses will be very small for a 
combination electric weld and stretch reducing mill. 

2. For seamless tube mills. 

a. Stretch reducing makes it possible to produce 
hot finished small diameter seamless tube 14 
to 1! | in. 

b. Greatly increased production for the smaller 
diameter tubing sizes, in particular, popular 
tubing and line pipe sizes 2%¢ and 27¢ in. as 
required for the oil fields. 

c. <A stretch reducing mill with capacity of 7 in 
outside diameter entering combined with a plug 
mill or mandrel type seamless tube mill simpli- 
fies rolling schedule considerably by: 
|. Fewer size changes required for piercing 

mills, plug mill and reelers. 
2. Fewer billet sizes required. 


A 7-in. stretch reducing mill was recently added to an 
existing plug mill type seamless tube mill, capacity 
23. to 5!y in. This mill can now produce sizes 2%¢ to 
515 in. outside diameter from one billet size 61% in. 
The only size required to be processed by the reeler 
is 7 in. outside diameter. 

All size changes for piercing mill, plug mill and reelers 
are thereby eliminated. 

The sinking mill located parallel to stretch reducing 
mill produces the 55 in. outside diameter sizes from 
7 in. outside diameter. By using a sinking mill or stretch 
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TABLE Il 
Rolling Schedule for Small Pipe Sizes for 14-Stand Stretch Reducing Mill Combined with an Electric Weld Mill 
Entering pipe for all finish sizes = 3.750 in. O.D. x 0.160-in. wall 
Entering speed = 165 fpm 


Finished pipe sizes 


2 in. standard 
2.375 in. O.D. 
x 0.154 in. 


114 in. standard 
1.900 in. O.D. 
x 0.145 in. 


14 in. standard 
1.660 in. O.D. 


1 in. standard 


34 in. standard 
1.315 in. O.D. 


4 in. standard 
1.050 in. O.D. 


0.840 in. O.D. 





x 0.109 in. x 0.113 in. x 0.133 in. x 0.140 in. 
Stand Reduc- Average Reduc- Average Reduc- Average Reduc- Average | Reduc- Average Reduc- Average 
No. tion, pass di- tion, pass di- tion, pass di- tion, pass di- tion, pass di- tion, pass di- 
per ameter, per ameter, per ameter, per ameter, per ameter, per ameter, 
cent in. cent in. cent in. cent in. cent in. cent in. 
1 5 3.563 5 3.563 5 3.563 5 3.563 5 3.563 5 3.563 
2 12 3.135 12 3.135 12 3.135 12 3.135 12 3.135 12 3.135 
3 12 2.759 12 2.759 12 2.759 12 2.759 12 2.759 12 2.759 
4 12 2.428 12 2.428 12 2.428 12 2.428 12 2.428 12 2.428 
5 12 2.137 12 2.137 12 2.137 12 2.137 12 2.137 2.23 | 2.375 
6 12 1.881 12 1.881 12 1.881 12 1.881 8.4 1.957 0 2.375 
7 12 1.655 12 1.655 12 1.655 9.2 1.710 3 1.900 
8 12 1.456 12 1.456 12 1.456 3 1.660 0 1.900 
9 12 1.281 12 1.281 7 1.354 0 1.660 
10 12 1.127 12 1.127 3 1.315 
1 12 0.992 4 1.082 0 1.315 
12 12 0.873 1.050 
13 3.7 0.840 0 1.050 
14 0 0.840 
Number of stands 14 13 11 i) 8 6 
required 
Elongation, per 7.20 5.41 3.66 2.70 2.26 1.67 
cent 
Exit speed, fpm 1190 890 604 445 372 276 
Tons per hr 30.4 30.4 30.4 30.4 30.4 30.4 
mill alternately, no operating time is lost when rolls 
are changed on the sinking mill or stretch reducing mill. Discussion 


The monthly output of this particular seamless mill 
was inereased from 3500 to 4000 tons per month by the 
added installation of a 7-in. stretch reducing mill. 

The original conception of stretch reducing mill 
application was principally for the production of small 
diameter light and medium wall pipe and tubing. 

Stretch mills (European built) in operation abroad 
ure still used exclusively for the smaller tube sizes 
maximum outside diameter entering, 3 to 4 in.; finished 
sizes 3, in. and up; and wall thicknesses, 0.100 to 34 ¢ in. 

In this country in addition to the smaller mills, in 
operation now are stretch reducing mills having a 
capacity of 7 in. outside diameter entering. Still larger 
mills are contemplated. 

lhese mills are principally used for the production 
of the very much-in-demand tubing and line pipe 
sizes 2%, to 4'o in. outside diameter. 

In addition to the lighter walls these mills also 
produce “double X”’ wall pipe, coupling stock and drill 
pipe with maximum wall thickness of 0.500 in. 

‘Two of these mills have been in operation for approxi- 
mately one year. Several more of these larger mills are 
under construction, and the quality of product and rate 
of production has been very gratifying. 

For typical reductions and rolling schedule of stretch 
reducing mills in combination with seamless tube mills 


see Table IV 
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PAUL E. FLAUTZ, Superintendent Tube Mills, 
Pittsburgh Steel Co., Allenport, Pa. 


A. L. THURMAN, President, 
Lombard Manufacturing Co., and 
Vice President of Lombard Corp., 

Youngstown, Ohio 


WILLIAM RODDER, Vice President— 
Engineering, Aetna-Standard Div., 
Blaw-Knox Co., Pittsburgh, Pa. 


Paul E. Flautz: At the present time Pittsburgh Steel 
Co. does not have any stretch reducing mill in opera- 
tion. More constructive criticism might be obtained 
from those present who own and operate existing stretch 
mills. 

Existing Mills have contributed greatly to the in- 
creased amount of oil well tubing and small pipe now 
being produced by the seamless pipe manufacturers. 
Undoubtedly the full possibilities of the process have 
not yet been explored. 

Whether the increased crop end loss resulting from 
this process can be economically offset by increased 
rolled tons, presents problems which are individual to 
each manufacturer of tubing. 
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TABLE Ill 
Rolling Schedule for Larger Tubing Sizes for a 16-Stand Stretch Reducing Mill Combined With an Electric Weld Mill 


Finished size 23% x 0.190 in. 27 x 0.217 in. 41, x 0.250 in. 
4.43 Ib per ft 6.16 Ib per ft 11.35 Ib per ft 
Entry size 7.000 x 0.231 in. 7.000 x 0.272 in. 7.000 x 0.272 in. 
16.7 Ib per ft 19.54 Ib per ft 19.54 Ib per ft 
Average pass Average pass Average pass 
Stand No. Reduction, diameter, Reduction, diameter, Reduction, diameter, 
per cent in. per cent in. per cent in. 
1 3.000 6.790 3.000 6.790 3.000 6.790 
2 5.000 6.450 5.000 6.450 5.000 6.450 
3 6.000 6.063 6.000 6.063 6.000 6.063 
4 8.318 5.559 8.318 5.559 8.318 5.559 
5 8.318 5.097 8.318 5.097 | 8.318 5.097 
6 8.318 4.673 8.318 4.673 4.500 4.850 
7 8.318 4.284 8.318 4.284 4.000 4.650 
8 8.318 3.928 8.318 3.928 1.500 4.580 
9 8.318 3.601 8.318 3.601 0 4.580 
10 8.318 3.301 8.318 3.601 
11 8.318 3.026 6.844 3.076 
12 8.318 2.774 4.000 2.952 
13 8.318 2.544 1.457 2.909 
14 4.000 2.442 0 2.909 
15 1.560 2.404 
16 0 2.404 
Entry speed, fpm : 150 120 120 
Elongation, per cent 3.77 of leFe 
Wall reduction, per cent 18 20 8 
Delivery speed, fpm 566 388 206 
Tons per hr 75.3 70.2 70.2 
The most efficient usage of stretch reducing mills or when allowance can be made for end thickening of 
results from long lengths of entering pipe. When the present rolled lengths—then stretch reducing of seam- 
seamless industry arrives at some means of joining less pipe will attain its full stature. Then only will it be 
present rolled tube lengths together before stretch fully competitive with the same process as now utilized 
reducing —or rolling longer individual tube lengths by the welded tubing manufacturer. 
TABLE IV 


Rolling Schedule for Larger Tubing Sizes for a 16-Stand Stretch Reducing Mill Combined with Plug Mill Type Seamless Tube Mill 


23,%-in. line 


Finished product pipe 23,4-in. O.D. tubing 274-in. O.D. tubing 41,-in. O.D. tubing 
Wall thickness, in. 0.154 0.167 0.190 0.217 0.276 0.205 0.250 
Weight, Ib per ft 3.65 3.94 4.43 6.16 7.66 9.40 11.35 
Tubes per hr 100 100 100 100 100 100 100 
from reeler 
Average 
produc- Tubes per hr, 400 400 400 400 400 200 200 
tion multiples 
Net tons per hr 15.3 25.4 28.6 39.7 49.4 32.0 38.6 
Length of multiple, ft 21.00 32.25 32.25 32.25 32.25 34.00 34.00 
Number of multiples in rolled 4 4 4 4 4 2 2 
tube length 
Tube Outside diam- 7.0 7.0 7.0 7.0 7.0 7.0 7.9 
leaving eter, in. 
reeler Wall, in. 0.185 0.218 0.250 0.270 0.350 0.218 0.270 
Elongation, per cent 3.65 3.84 4.07 3.15 3.25 1.68 1.71 
Wall reduction, per cent 16.7 23.4 24.0 19.6 21.2 6.0 7.4 
Billet diameter, in. 6.5 6.5 6.5 6.5 6.5 6.5 6.5 
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A. L. Thurman: It should be enlightening for us all to 
present some of our thoughts on this subject since we 
have taken another approach to the problem of tube 
stretch reducing 

While we have supplied quite a number of 2-roll 
mills of this type, a thorough analysis of this problem 
made several years ago led us to the definite conclusion 
that the many advantages to be gained by using a 3-roll 
mill design demanded that we proceed with our design 
and development work along these lines. 

rom a theoretical standpoint a 4-roll stand or even 
more rolls per stand would be an even more advan- 
tageous solution, but on the practical side, after several 
vears of successful use the 3-roll stand has proved to be 
most satisfactory 

One of the greatest advantages of the 3-roll mill lies 
in the fact that with this mill there is considerably less 
slippage between the roll surface and the tube, and the 
larger the tube being stretch-reduced the greater this 
advantage becomes. This reduced slippage results in 
better forming efficiency in the roll pass, lower friction 
loss, better surface quality of the product, and obviously 
less roll wear with resulting longer roll life. 

Considering the high rolling speeds in modern stretch 
reducing mills, roll life becomes an increasingly im- 
portant factor in mill operating costs. 

The improved rolling efficiency of the 3-roll mill 
resulting from the reduced rolling friction losses makes 
it possible to make much greater reductions with the 
same power or to make the same reductions with con- 
siderably less power. Evidence of this is the tremen- 
dously high connected horsepower required for all 
existing 2-roll mills as compared to the low horsepower 
required on 3-roll mills for the same rolling schedule. 

The 3-roll design also makes it possible to obtain a 
larger diameter reduction at a relatively less opened 
roll pass and to obtain a better grip on the tube assuring 
increased tension between stands which, in turn, re- 
sults in a greater wall reduction per stand. In this re- 
spect the 3-roll stand also prevents the heavy inside 
squaring of the tube which occurs when a 2-roll stand is 
used for too great a diameter reduction. Large diameter 
reductions per stand are necessary for a rapid tension 
buildup or decrease in the mill, which is a fundamental 
requirement for maximum mill performance with any 
given number of stands, not only for higher wall redue- 
tions but also for decreased heavy wall ends. 

The amount of the scrap end loss is also a function of 
stand spacing; again the 3-roll design also makes it 
possible to obtain closer stand spacing for a given roll 
diameter, which is another feature most important to 
any mill used for stretch reducing the shorter Incoming 
lengths of pipe. 

One point which | think would be of interest to us all 
is the design the author has employed in the streteh 
reducing ol larger diametet pipe, in which there is il 
reduction in roll diameter between the first half and the 
lust half of the mill. It has been our experience on mills 
of this type that improved mill performance can be 
attained by using the same roll diameter up to the sizing 
stands because in this seetion of the mull a great per- 
centage of the work can be done. Furthermore, while 
this use of smaller rolls in the last half of the mill does 
permit closer stand spacing, this has very little effect 
on the heavy end loss since the amount of this weight 
loss is principally determined by the spacing of the mill 
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entry stands. We would expect very little effect on the 
crop end weight loss by use of this design, but it would 
be of interest to know if after the actual operating re- 
sults obtained by using the smaller rolls in the last half 
of the mills, this same feature would be considered 
when designing a new mill for a similar application. 

Another approach we have used in the design of our 
stretch reducing mill has been the application of our 
hydro-mechanical drive. This drive offers several ad- 
vantages on a stretch reducing mill one of which is its 
much lower cost as compared to the individual motor 
stand drives. Its greatest asset is, however, that this 
drive provides approximately the rigidity of a solidly 
geared mill and at the same time makes it readily possi- 
ble to obtain speed adjustment on each stand. This 
drive eliminates the disadvantage of the impact speed 
drop when the tube enters each stand and thus also 
further reduces the tube crop end loss. 

The above comments are made in order to present 
some further thoughts on the problems encountered 
in the stretch reducing of tubular products. 

William Rodder: I would like to make the following 
comments regarding 3-roll stretch reducing mills. 

I am well aware of the theoretical advantages pointed 
out for the 3-roll mills; however, in actual practice 
these advantages can hardly be found. 

It is obvious that there is less slippage in a 3-roll mill. 
I also thought that power consumption in a 3-roll mill 
would be less than in a 2-roll mill, but actual comparison 
of power readings did not substantiate this. When we 
compared actual horsepower readings of 2-roll and 3- 
roll mills, we found that the power consumption when 
analyzed in horsepower required per cubie inch of 
metal displaced per second is practically the same for 
both types of mills. It varies between 5 to 7. The varia- 
tion is due to difference in steel and temperature. 

In regard to roll life the 2-roll mills have produced 
1,200,000 ft of oil well tubing before rolls had to be 
redressed. | understand the roll life on 3-roll mills is 
about the same. 

On 2-roll mills we take diameter reduction as high as 
14 per cent per stand. I understand that on 3-roll mills 
the maximum diameter reduction per stand is 7.5 to 
10 per cent. 

We have compared minimum center distance of 
stands of 3-roll and 2-roll mills. For the smaller mills, 
say maximum outside diameter entering 4 in., we find 
the center distance about the same. For the larger tubes 
we find that the minimum center distance for the 2-roll 
mill is less than for 3-roll mills. 

Mr. Thurman would like to have my comments on our 
mill design using two different roll diameters. As men- 
tioned in my paper, we adopted this design to meet a 
specific problem. We were required to enter with a 
maximum length of 36 ft, and we wanted to finish 144 
ft to obtain four multiples of oil well tubing. We were 
required to start with a large roll at the entry end of the 
mill in order to take care of the large entering pipe 
diameters; but after stand No. 7, where the tube had 
been reduced to about 5 in. diam, we reduced the roll 
diameter to obtain a closer center distance which re- 
sulted in reduction of crop length. 

On the particular mill in question we used a 15-in. 
roll center at entry end of mill and 12! 5 in. roll center at 
delivery end of mill. The crop loss was just about what 


we had estimated. A 
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Process Programming of 


Automatically Controlled Rolling Mills 


. aulomalic card programming of rolling mills reduces operat- 
ing personnel requirements, provides rolling operation flexibility, 
insures process duplication and adherence to prede lermined 
optimum operating conditions, increases production through con- 
linuily of operation, and offers a process control which can be in- 
legrated into a plant production accounting system . 


“THE PART PLAYED BY THE ELECTRICAL 
MANUFACTURER” 


by E. H. Browning 

Manager, Metal Working Section 
Industrial Engineering Dept., 
Westinghouse Electric Corp., 

East Pittsburgh, Pa. 


VINCE the great majority of all processes employed 
by the steel industry are driven or powered and con- 
trolled electrically, it is understandable that progressive 
advances made in the design and in the application of 
electrical 
shared in the credit for the gains made by the steel in- 


equipment to steelmaking processes have 


dustry in increasing production, productivity, and prod- 
7 quality. Reflecting on the accomplishments achieved 
by the steel industry in the past, it is not difficult to 
understand the quickness with which the steel industry 
is accepting and applying new concepts or forms of elec- 
trical operational control such as automatic card pro- 
gramming for mill drive systems. 

The outstanding gains made over the years in improv- 
ing productivity of steelmaking operations have, in the 
main, been achieved through the adoption of more con- 
tinuous processes and by using higher process speeds. 

As examples of the almost revolutionary evolution 
that has taken place in the design of rolling mills and 
rolling mill drive systems, consider the old hand-op- 
erated mill shown in Figure 1. Here men, using tongs 
or gloves, depending on whether the metal being rolled 
was hot or cold, ted the steel back and forth through the 
mill rolls. Adjustments to the mill were made manually 
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and the whole operation was characterized by “brawn”’ 
rather than “‘brains.’”? The motive power for such mills 
was derived from steam engines such as shown in the 
background. The steam engine drove a continuous shaft 
along which the mill stands were located. Paled to near 
insignificance, but nevertheless present on the scene, 
were some small electric motor drives for shears—a har- 
binger of things to come. 

Contrast these old hand mills with the modern mills 
and their drives systems of today. Many of these mod- 
ern mills can turn out in a day product quantity that 
some of the old hand mills took a year to produce. Nat- 
urally, the funetional complexities of both the mill 
equipments and the mill electrical drive equipments 
have increased over the years. However, the challenges 
brought about by this increase in complexity have been 
met by the builders and users of these forms of equip- 
ment. The goals achieved in employing these advanced 
tools have more than justified the efforts made in de- 
veloping the equipment and the operational processes in 
which they are used. No one today would think about 
going back to the old hand mill. The high powered and 
sophistic: ated equipment system which 20 or 50 years 
ago would have staggered the imagination of everyone 
has become commonplace in the steel industry today. 
The thinking is directed now to further advances. 

Figure 2 graphically illustrates the advances made by 
the steel industry through adopting the use of more con- 
tinuous and higher speed processes. As the steel in- 
dustry’s capacity to produce has grown from about 
77,000,000 tons in 1936 to the present 141,000,000 tons 
today, the manhours required to make a ton of finished 
steel have dropped from about 29 to 16 and below. Ob- 
viously, these achievements are far reaching and extend 
out of the steel industry itself into the core of the coun- 
try’s economy. 

Because of continuing research, engineering and man- 
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Figure 1— These are 
old fashioned hand 
mills powered by a 
steam engine whose 
flywheel can be seen 
in the background. 


ulacturing developments, new component tools have re- 
cently become available which present untold possibili- 
ties for improving process control. From the standpoint 
of electrical considerations, tools are now available that 
will permit the use of computer-programming types of 
controls to be used in association with the more com- 
monplace but nonetheless highly developed adjustable 
voltage drive systems such as those used on the modern 
rolling mill Progressively, electro-mechanieal devices 
such as relays and contactors have given way to rotating 
amplifiers which recently have had to share the control 
field with magnetic amplifier regulating systems. Of still 
more recent date, transistors and other semi-conducting 
devices have come into the picture and are presently in- 
filtrating into the over-all control picture. The broad 


Figure 2— Automation has resulted in higher industry 
production and higher employee productivity. 
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and general trend of the application of automatic con- 
trols has been towards static equipments that are rugged 
and reliable, that can be factory-assembled and that 
once placed in use are permanent. 

With the debut of the new forms of control has come a 
concept whereby any process which can be divided into 
step-by-step operations, each of a discrete nature, can 
be automatically governed by the programming of in- 
formation and sequencing of application of such infor- 
mation to accomplish the total overall operation. Pre- 
scheduling of step-by-step logic and the use of proper 
equipment to interpret this logic can thus result in the 
accomplishing of definite physical actions of mechanical 
equipment operating under the control of electric drive 
systems. Once the input information to the process has 
been determined and various empirical factors incor- 
porated into it, it can be expected that each time the op- 
eration is performed under the automatie control of 
computer type programming equipments that identical 
results can be achieved and thus human error can be 
largely eliminated from the operation. The pre-schedul- 
ing of the information permits the human intelligence 
setting up the programming sequences to take advan- 
tage of the full capacity of the equipment to be con- 
trolled, to make certain that time delays between op- 
erations are kept to a minimum, and that each use of 
the scheduled information will result in a product that 
duplicates preceding products made with the same con- 
trol information. 

The basis of programming applications is that most 
operations can be positively defined by condition or by 
numerical value and the information treated by means 
of switching circuits of an electrical system. Thus con- 
ditions such as “‘start-stop,”’ ‘‘up-down,”’ ‘“‘on-off,’” and 
numerical values can be expressed digitally by electric 
circuits that are open or closed. 
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DECIMAL BINARY NUMBER 
NUMBER REPRESENTATION 
N o Cp2" - -- +C3254+C,22 + C2! + C2° 
.@) O O O O 
| O O O | 
2 O O | O 
3 @) O | | 
4 O I O O 
> O | O | 
6 0 | | Oo 
7 re) | | | 
8 | O O O 
9 | O O | 
10 | 0 | @) 
it | 0 | | 
12 | | O 0) 
13 | | O | 
14 | | | O 
15 | | | | 


Figure 3— The binary numbering system is based on the 
fact that any decimal number can be defined by making 
the coefficients of the terms of a power series of root ‘‘2”’ 
either zero or one. 


The operation of slabbing, blooming, plate and similar 
mills particularly lends itself to the use of automatic 
programming controls. The setting of horizontal and 
edger roll openings, speed of « mill for each pass, draft 
compensation, direction of rolling for each pass, and 
working of manipulators can be treated in digital form 
and processed through electrical computer-program- 
ming controllers that will effect desired operation of the 
adjustable voltage drive systems associated with a par- 
ticular mill. The predetermined scheduling information 
can be assembled on a business type punched card, mag- 
netic tape and in similar other form so that it can be 
easily used by operating personnel to initiate the de- 
sired process operation. 

In setting up of a program for controlling a process 
automatically, it is necessary that a thorough study be 
made of the process and the resulting information ob- 









tained be completely listed in the sequence in which the 
various operations are to be accomplished. As an ex- 
ample, for a primary mill, the number of passes and the 
setting of the rolls for each pass for reducing the bar 
from its initial condition to its final condition must 
be definitely established. This will depend to a large 
extent on the horsepower, torque, speed and overload 
ratings of the motor driving the mill as they relate to 
the net tons to be produced from the mill. 

Once having determined the logic factors of the over- 
all step-by-step operation, the resulting data must be 
converted into digital form so that it can be used in the 
automatic digital controllers that will govern the opera- 
tion of the mill’s electrical system. 

Two basic concepts are helpful and necessary in un- 
derstanding and appreciating the working basis of a pro- 
grammed digital automatic controller. The first of these 
is the binary system of representation of numerical data 
and the other is the use and operation of transistors as 
static switches. 

The binary number system is essentially a code by 
which decimal numbers can be represented. Its use 
stems from the fact that it facilitates the representation 
and manipulation of numerical data by electrical cir- 
cuits. Figure 3 illustrates in simple form the basis of the 
binary number system. As shown, any decimal number 
can be defined by the coefficients of terms of an expres- 
sion in which the number ‘‘2”’ is used as the root. The 
coefficients of the terms are restricted to the values ‘‘0” 
and ‘‘1.”’ This results in a decimal number’s representa- 
tion by an ordered arrangement of “O”’’s and “1” ’s 
Such values can be easily tabulated and carried on 
punched cards and tapes. Also, electrically a number can 
be represented by groups of electric circuits each capable 
of defining one of the coefficients. If a particular coefhi- 
cient is “0” the circuit assigned to it will be open; if the 
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Figure 5 — This func- 
tionally represents 
the basic application 
of automatic card 
programming control 
to a 6000-hp reversing 
roughing mill of a 44- 
in. hot strip mill. 


coefficient is “1,”’ the cireuit will be closed. By proper 
arrangement of the circuits, addition, subtraction, mul- 
handled. 


as relays, electron 


tiphieation and division of numbers can be 
Therefore, switching devices such 
tubes and transistors can be employed in these circuits 
to control them. Because of size, low energy operating 
levels, speed of operation, static nature and its reliability 
when used as a switch, the transistor is particularly suit- 
able for computing-programming forms of control. 
Figure 4 ineludes simple schematics showing the 
analogy between an electro-mechanical relay and a 3 ele- 
ment transistor. If a voltage signal is applied to the sole- 
noid of the relay, the contact physically closes, and eur- 
rent flows in the output cireuit. Similarly, if a voltage, 
Vy, is applied to the controlling element of the transis- 


Figure 6 — Block dia- CARD 
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tor, conduction is permitted between the other two ele- 
ments and current, Ic, flows in the output circuit. The 
outstanding difference to be noted is that the relay op- 
eration involves mechanical contact motion whereas the 
operation of the transistor is completely static 
ing parts are involved-—-and much faster. The graph 
shows the transistor to be particularly adaptable to op- 
eration in the switching mode. For the greatest part of 
its range, the load line, E-I-R, lies above the thermal 
capability curve of the transistor. However, in the ‘‘on”’ 
and “off” or conduction and non-conduction regions, the 
heating effect is within the thermal capacity of the 


ho mMov- 


transistor. 
Figure 5 illustrates functionally the basic application 
of automatic card programming control that has been 
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made and is now in operation on a 6000-hp reversing 
roughing mill of a 44-in. hot strip mill. In this installa- 
tion, information in punched card form controls: (1) 
mill serewdown opening, from 0 to 14 in. in 149-in. in- 
crements; (2) edger adjustment opening, from 6 to 44 
in. in 14 g¢-in. increments; (3) mill speed, at 115, 300, 440, 
715, 880 or 1100 fpm; and (4) edger speed, which is 
matched to mill speed but from 0 to 60 per cent slower 
in eight settings to compensate for draft in the horizon- 
tal mill. 

When a stack of cards is inserted in the card reader, 
the mill operator can begin to roll a sequence of sched- 
ules. To roll the first schedule, the operator presses a 
“schedule advance’? pushbutton which causes the first 
punched card in the stack to be read by the card reader 
and its information stored. When the operator pushes «i 
“pass advance” pushbutton, information applying to 
the first pass of the schedule is utilized to set the separa- 
tion and speeds of horizontal and vertical rolls. The slab 
then enters the edger and the mill. When it has passed 
beyond the slowdown hot metal detector at the left of 
the mill as shown in the illustration, the mill decelerates 
to limit the travel of the slab after it clears the rolls. 
Immediately after the slab has passed beyond the rolls, 
the “metal in rolls’? detector initiates a signal which 
stops the mill automatically. Simultaneously, informa- 
tion for the next pass is used to set the edger and main 
roll separations and to establish speeds and direction of 
rotation for the next pass. The mill is then automatically 
accelerated, and the slab enters the mill for the second 
pass. Upon leaving the mill, sinslar operations take 
place according to new settings. Thus mill operation 
proceeds entirely automatically once the operator has 
initiated the operation by pressing the “pass advance”’ 
pushbutton. However, if unusual conditions require, 
the operator can run the mill manually at any time. 

If a sequence of slabs is to be processed identically, 
the operator needs only to press the “pass advanced”’ 
pushbutton and full automatic operation for the sue- 
ceeding slab will oecur. If the sueceeding schedule is to 
be different, then pressing the ‘‘schedule advance” push- 
button will cause information from the next card in the 
reader to be extracted, and the new schedule will be ex- 


Figure 7— Shown is the card programmed, automatic 
controller of the reversing roughing mill in Figure 5. 
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ecuted automatically when the ‘“‘pass advance’’ push- 
button is pressed. 

To illustrate signal process operations incorporated in 
the card programming control, Figure 6 shows a block 
diagram of the system for automatically controlling the 
horizontal rolls serewdown. In this system, the informa- 
tion applying to screwdown is transferred from punched 
card into storage by the card reader. An analog signal 
representing actual roll separation is transmitted from 
the mill to an analog-to-digital converter for conversion 
into digital form. When the operator presses the ‘“‘pass 
advance”’ pushbutton to initiate rolling operations, digi- 
tal reference information for the desired roll separation 
is extracted from storage and supplied to the digital 
difference detector. At the same time, the signal corre- 
sponding to actual roll separation is passed to the digital 
difference detector. Here a subtraction operation yields 
a resultant signal representing the difference between 
the actual and desired roll separation. This signal is then 
processed by the digital-to-analog converter to yield an 
analog signal for input to a magnetic amplifier. When 
the output of this magnetic amplifier is supplied to a 
rotating amplifier, an adjustable voltage drive adjusts 
the screws until roll separation is equal to that specified 
by the punched ecard. 

Figure 7 shows a view of the card programmed auto- 
matie controller used on the reversing roughing mill of 
Figure 5. This type control offers advantages of flexi- 
bility of operation and application, assurance of dupli- 
cation of process results, adherence to predetermined op- 
timum conditions of operation, a means for integrating 
a process control into plant production accounting sys- 
tems, and increased production through continuity of 
operation and higher product quality. 


“THE ROLE OF THE STEEL MILL 
ENGINEER”’ 


by H. G. Frostick 

General Supervisor, Design Engineering 
South Works 

United States Steel Corp., 


Chicago, III. 


FPYHE new concepts in control promise what perhaps is 
the ultimate in steel mill process programming. 
The figments of this pledge are static switches, trans- 
istorized amplifiers, punched cards, and magnetic tapes. 
They promise that the massive complexity of many 
functions can be reduced to elementary simplicity, that 
the highly repetitive or continuous operation can be sus- 
tained indefinitely, and that the infinite variety of in- 
numerable combinations can be arranged with congru- 
ous ease. Now all this may be true, and this performance 
may be fulfilled on the very first installation; but the 
application of anything new is not achieved without 
some sound study and soul searching analysis. The steel 
mill engineer has this job to do. What he did to apply 
process programming to a blooming mill will unveil this 
painful procedure. 
It is generally accepted that the shaping of a bloom is 
a well standardized operation. Usually done in a 2-high 
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reversing mill, a solidified ingot which has been in a 
soaking pit long enough to have attained a uniform tem- 
perature of 2350 F is reduced to a bloom in a mechanical 
operation, which is old in the art. The coarse crystalline 
structure of the cast ingot is broken into a more refined 
structure, the solidification voids are closed, and elonga- 
tion and reduction in cross section are achieved all under 
the heavy pressures exerted by the primary mill rolls. 
\s far as electrical control and programming are con- 
cerned, this occurs in a very simple manner. 

An ingot is placed on a mill entry table with the cor- 
rect end forward. The table sideguards push the ingot 
across the table to the proper position for entering the 
bull head pass of the mill rolls. The mill rolls are posi- 
tioned to the correct opening by the screwdown drives. 
The mill and table rolls are run forward to bring the in- 
got through the mill. Seale is removed; the ingot turned 
00 degrees to rest on a different side, and it is then 
brought back through the mill. Turning is effected by 
manipulator fingers on the movable sideguards which 
also position the piece for either the bull head or edging 
passes. Forward and reverse movements are imparted 
by the table and mill rolls. Thus, size, temperature and 
content being the same for consecutive ingots, elonga- 
tion and reduction in cross section becomes, to the con- 
trol components, a series of positioning and initiating 
signals repeated until the bar has been worked into the 
desired dimensions. 

To accomplish program control of any process, what 
happens must be most accurately established. The se- 
quence of events in rolling a bloom has been described 
in its barest form. This is the way it is usually done. But 
what a number of different operators can do to the same 
sequence on the same mill to produce the same product 
defies not only engineering consideration, but space age 
antasy. One could expect some differences in sideguard 
and manipulator handling and in entering speeds and 
exit overrun; and in addition such variances as might de- 
rive from operatorskill, experience or momentary fatigue ; 
but. the variations in techniques included these and such 
fundamental things as difference in screwdown settings, 
mill speeds, and the number of passes for a given prod- 
uct. While these variables may not be new to the roll 
designer or to the authority which establishes the rolling 
sequence, it is somewhat disconcerting to the steel mill 
engineer who is attempting to give a control engineer 
data from which he can design circuits that can cause 
these things to happen from a pattern of implacable 
holes punched into a card. 

But, before the process program can be established, 
some parameters must be obtained from the design of 
the mill. Strength of parts, weight bearing pressures and 
power available for movement impose limitations to 
what can be done. These derive more from mechanical 
design than from control characteristics, for even un- 
limited torque and the most precise control will not let 
us deviate from the reality of the machine design. So we 
find ourselves with two significant speeds and, as a com- 
promise with speed, two significant accuracies. First, 
the serewdown speed, giving consideration to gear 
train, drive power, brake effort and stability, finds itself 
set at 215 to 600 in. per minute at an accuracy of + !3o 
in. Likewise, the sideguards find themselves operating 
at a maximum speed of 36 in. per second and a position- 
ing accuracy of + !5 in. These, then, are the mechanical 
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limitations which must be worked into the process pro- 
gram. 

There are operating techniques, too, which influence 
the application of process programming. These range 
from open hearth practice to product mix. Unfortu- 
nately, a completely new approach cannot be taken to 
blooming mill operations simply because of a desire to 
apply this new programming equipment. This new thing 
must adapt itself to environment. As the manufacture of 
2 bloom is, like most production processes, the result of 
an evolution, which is not always orderly, production 
habits can be inherited which perhaps might be incom- 
patible with new machines or new methods. And therein 
lies the big problem. In studying this, a most useful tool 
was found to be the motion picture camera. Many hun- 
dreds of feet of film were taken to record, study and slow 
down the actual movement of steel through the mill. 
The better handling tricks disclosed by the film and 
other observations and experiences were combined and, 
in a sense, became the functional specification for apply- 
ing the process programming to a blooming mill. 

At the outset in writing this specification, the usual 
regulating devices were applied for the control of main 
drives, screwdowns, table rolls, and side guard drives. 
Static preamplifiers are used to aid the rotating regula- 
tors. All the drives are powered through adjustable 
voltage systems and, to this point, it could be considered 
conventional. So we come to the process program equip- 
ment. To establish what is expected of this equipment, 
a review of how the process is to work is in order. 

The problem is to shape a bloom from an ingot. Here 
is the way this will be done with the process controlled 
by a card. An ingot sits on the mill entry table. An op- 
erator notes that the correct card has been placed in a 
card reader, that the card has been read and accepted by 
the data storage unit, and that the ingot is right end for- 
ward. If satisfied, the operator pushes a start button. 
Now the mill should prepare itself for entry of the ingot. 

The mill rolls are put in the proper position by the 
screwdown motors. The holes in the program control 
eard furnish a signal which translated through the regu- 
lators, generators, motors and gear train becomes a roll 
opening. This opening is displayed on a dial in inches. It 
is also measured by a position sensing instrument which 
feeds a signal into a comparator. The position sensing 
instrument, like the holes in the control card, produces a 
voltage. The card voltage is an indication of what open- 
ing is required. The sensing voltage is a measure of what 
the roll opening is. When the two voltages are in agree- 
ment, the serewdown motors come to rest. By design, 
the motors will always come to rest from a downward 
direction. The brakes are set, and information is passed 
along that as far as mill rolls are concerned, the mill is 
ready to run. 

But the mill will not run until the side guards also 
agree. The rack and pinion drives of the sideguards 
through motors, generators and more regulators will 
have been told by the card that the sideguards should be 
in a certain position by closing in on the ingot and open- 
ing a predetermined distance. The closing and opening 
feature will have checked the ingot side dimension, and 
when the feedback positioning system is in agreement 
will, like the serewdown signal, tell the mill to “go.” 
Both signals in combination will start the entry tables 
and the mill rolls. Note that both commands to proceed 
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were sifted by position feedback circuits. Because the 
mill operation will be fixed by cards, it is necessary that 
some intelligence advise the control components that 
the process is ready for the next step. Hence, our con- 
trol circuits find themselves working through sensing 
devices which serve the basic purpose of checking the 
“go” signal. Where an operator would look to see if the 
mill rolls were properly set or if the sideguards were 
properly located, the program control, knowing only 
that a certain sequence is being followed, must be given 
a signal that step number 2 can be taken only because 
step number | has been completed. 

The rate at which the tables move the ingot into the 
mill is read from the data input into storage by the con- 
trol card. The mill rolls will rotate at a similar rate which 
will be maintained until the ingot enters the mill. 

As soon as the mill rolls bite into the ingot, strain 
gages on the mill housings signal the control circuits, 
and the mill and table rolls will accelerate either to a pre- 
set mill running speed or to the maximum speed which 
the length of the piece will permit. Regulators on the 
generators supplying power to the roll motors hold the 
accelerating rate to acceptable levels. 

During the first few passes, the ingot will not be long 
enough to enable the mill to reach top speed; moreover, 
because the bar length is variable from pass to pass, the 
top speed would be difficult to program as a function of 
length. So to prevent running the ingot too far out on 
the delivery side and still obtain maximum operating 
speed, a hot metal detector on the entry side will have 
noted the passing of the end of the bar and after a time 
delay will signal for a slowdown of the mill rolls. The 
decelerating rolls will continue to turn until the strain 
gages show that the bar is out of the mill; but since slow- 
down will have oecurred before the pass is completed, 
the bar will deliver just beyond the mill rolls and be- 
tween the sideguards on the delivery side. When it de- 
termines that the piece is out of the mill, the strain gage 
in combination with the hot metal detectors will initiate 
setup for the next pass. If turning is called for by the 
card, the manipulator fingers on the sideguards are 
brought into play in the manner which the motion pic- 
ture camera studies found to be the most satisfactory. 

The hot metal detector which initiated mill slowdown 
is a device sensitive to infrared radiation. It is one of sev- 
eral mounted in two groups, each on both sides of the 
mill. In addition to determining when the mill rolls shall 
decelerate, it is used to back up the strain gage when the 
draft is too light for a detectable stretch of the mill hous- 
ing. It is also used for locating the hot bar on the mill 
tables to check with the control card on the direction of 
rotation of table and mill rolls. As the detectors are in 
two groups on either side of the mill and at different dis- 
tances from the mill roll, they are able to signal the di- 
rection of bar movement. Because each unit focuses like 
a light, a bank of detectors is required to get complete 
coverage across the mill table width. 

Observing all this activity from the air conditiéned 
eminence of his pulpit. is a mill operator whose judgment 
can be imposed on the process at any point and to any 
extent. Furnished with a card which programs the mill, 
he also is given the means to change the program com- 
pletely or only in part. This may be done by control 
switches and simple miniature master switches which 
have been developed and designed for this job and ar- 
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ranged for quick takeover of any function which is not 
behaving normally. While data punched into the card 
will command the operational sequence, varying rolling 
conditions such as cold steel, excessive slippage or non- 
uniform bar temperatures may demand deviations. 
These may be obtained through the miniature masters, 
rheostats, and pushbuttons in varying degrees from an 
emergency stop to a shading of speed level. 

In the assembly of the control desk each particular 
mill funetion is placed on a separate switch and fixed in 
an arrangement new and different from anything pre- 
viously used in a steel mill. The operator of this mill 
only watches. He is expected to change things only oc- 
casionally. The operations usually performed by two 
and sometimes three men, are gathered and compressed 
so that one man can oversee everything. This is the con- 
cept of finger-tip control that gives the blooming mill 
pulpit somewhat the decor of an aircraft’s cockpit. For 
extended periods of manual operation, as it is manifestly 
impossible for one man to run the mill, a movable con- 
trol desk may be placed in position, and a second man 
can control certain mill functions. 

What is expected functionally of the equipment 
needed to program a blooming mill can be summarized 
as follows: 


|. Prepunched control cards to program all repeti- 
tive operations on the mill. 

2. Sensing devices to measure the progress of the 
work through the predetermined program. 

3. Means for limited adjustment and resetting of 
programmed settings. 

!. Manual takeover of any mill funetion which in 
the judgment of the operator requires a deviation 
from the prepunched program. 


Fulfilling a functional specification for apparatus in- 
troduces a goodly number of problems. Some problems 
are of more concern to the supplier; some are of greater 
interest to the user; some are shared mutually. One 
which can be relegated solely to the supplier is manufac- 
turing. Those which will be of interest to the steel mill 
engineer will be delivery, cost, competition and en- 
gineering. 

Delivery can be dismissed rather glibly. The equip- 
ment should be available when it is needed, and neither 
engineering nor manufacture should delay the scheduled 
installation. 

Not dismissable in any manner is the element. cost. 
Cost is a coin having two sides, the first. of which is em- 
bossed “‘equipment.’’ The steel mill engineer has the 
primary responsibility for expenditures involving cap- 
italization. To justify buying anything he must show 
that its costs are returnable within a reasonable period 
of time. Cost of programming equipment can usually be 
shown as recoverable from increased output resulting 
from higher mill efficiencies. While there is no doubt that 
highly skilled operators for short periods of time can 
outproduce the programmed mill, it is also quite evident 
that the continuous operating level of the programmed 
process will sustain itself without the variations deriv- 
ing from skill, fatigue, diversion, and lunch on the fly. It 
is in the process pacing of the mill that programming ap- 
pears to pay off best. 

The other side of the cost coin is “operations.” The 
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greater complexity of equipment will no doubt result in 
vreater maintenance. This, in turn, might be offset to 
some extent by simplicity of operational techniques. 
ut, this simplicity is only a surface manifestation. The 
man at the controls and the men who maintain the 
controls will have to enhance their skills to cope with 
not only the mill pace, but with the increased intricacies 
of the equipment. Thus, cost recovery will be from the 
sume improved pacing of the mill, but with the added 
burden of heavier maintenance 

Competition like cost is a 2-sided thing. Programming 
ipparatus is in competition with other methods of op- 
eration, and it competes in its own field. Choice of op- 
erational method and choice of equipment design can gen- 
erally be compared if some measure can be established 
for evaluation. Such a common denominator must nec- 
essarily be found to make comparable both competitive 
methods and competitive equipments. How simple 
things would be if each factor had a dollar sign. Usually 
though, the dollar sign can be applied when data de- 
veloped through accounting practices and by industrial 
engineering are placed in proper positions on a compari- 
son tabulation. Competitive equipments, however, can- 
not always be evaluated on the price alone. There is 
usually more than one way to design a device, and this 
introduces engineering analysis to the steel mill en- 
vineer 

Cognizant of cost and competition, the steel mill en- 
gineer writes and administers the specifications on 
which equipment is purchased and installed. His analy- 
sis of equipment is usually based on the common de- 
nominator of the equipment specification. This, gen- 
erally, makes for a clear-cut comparison, But, process 
programming is a rapidly developing field. Specifications 
are usually written a year or two in advance of opera- 
TIOnS, and design trends can be divergent. If this occurs 
one does not relish seeing the industry moving in a diree- 
tion opposite to that which is under construction. Nor 
does one derive much professional pride from trying to 
place in operation apparatus already in a state of obso- 
lence because continuing trends passed while waiting for 
the manufacture and installation of what had been asked 
for. To combat this, the steel mill engineer, in his fune- 
tional specification, must be some erystal ball gazing in 
which his depth of focus must often be greater than that 
of the suppliers’. He frequently must prod and challenge 
to obtain apparatus suitable to the environment and 
capable of the extremely long periods of reliable opera- 
tion required of steel mill installations. If in the welter 
of ingenious ideas and clever conceptions which always 
urround the new and novel, the specifications adhere to 
the fundamentals of good engineering, then the equip- 
ment which is specified today will most likely be usable 
ind operable tomorrow. (,ood engineering is always in 
tvle. In the flux of programming developments, it 
therefore behooves the steel mill engineer to trace the 
trends carefully, to vuide the moves correctly, and to de- 
mand the basically sound 

Che steel mill engineer’s contribution to process pro- 
gramming cannot be more typical than that which ob- 
tains on a blooming mill. For all the elements of appli- 
ention anguish are mingled in his effort: the hot idea; the 
cold requirements; the agonizing analysis; and the avid 
snticipation that, eventually every expectation will be 
realized, 
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Cc. A. SCHURR, Control System Engineer, 
EC & M Div., Square D Co., Cleveland, Ohio 


R. J. BEESWY, Superintendent, Electrical Dept., 
Inland Steel Co., East Chicago, Ind. 


E. H. BROWNING, Manager, Metal Working Section, 
Industry Engineering Dept., 
Westinghouse Electric Corp., East Pittsburgh, Pa. 


ROBERT E. BODMAN, Industrial Application Engineer, 
General Electric Co., Chicago, III. 


C. A. Schurr: We have installed approximately fifty 
automatic preset screwdown controllers on various types 
of mills over the past 20 years and have met with a con- 
siderable degree of success. The installation of auto- 
matic roll positioning equipment has removed the most 
difficult funetion from the operators and has permitted 
rolling metals to greater precision and at higher produc- 
tion rates. In many cases it has made possible the elim- 
ination of at least one operator. We believe that we 
can safely say that this has all been done without any 
extra burden upon the maintenance department. 

With the recent interest in still more automatic op- 
eration, we have likewise been studying the complete 
automatie operation of reversing type mills. We have, 
in fact, developed proposals for both plate tvpe mills 
and slabbing mills and are continuing with comprehen- 
sive system studies of other mills. We too have been 
concerned with the advantages of such completely 
automatic systems particularly with respect to cost 
savings and amortization of this automatic equipment. 
[t is rather evident that certain risks must be assumed 
by both the user and the supplier in the installation of 
these complex systems since it is extremely difficult to 
anticipate the economic results. 

The problems associated with automatic control of a 
reversing roughing or plate mill are indeed quite com- 
plex but the variables are such as to indicate a suc- 
cessful solution is quite feasible. In fact our studies have 
led us to system proposals covering this type of equip- 
ment. On blooming or slabbing mills, the automatic 
operation is considerably more complex because of 
manipulation and finger operations. We become some- 
what coneerned about automatic operation when we 
observe that the operators use the manipulators for 
purposes other than positioning. For example, they are 
sometimes used for straightening, sometimes for jockey- 
ing to aid in entering the metal, and sometimes for 
catching the metal as it leaves the rolls to prevent its 
traveling any further than necessary. Undoubtedly 
you have all been concerned with these problems and 
share our feelings that some possible modification of the 
existing manipulator and finger design might be made 
for these automatic mill operations. In view of these 
difficulties we have given consideration to the auto- 
matie operation of this type of mill where all drives 
would be automatically controlled with the exception 
of the manipulator and finger drives. These would still 
be under control of an operator where the drives would 
automatically stop when manipulation is required. 

While we are very much interested in the suecess of 
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automatie mill installations, we are still concerned with 
the problems which may be encountered when this 
equipment becomes inoperative. With more and more 
reliance being put into automatic operation, it is likely 
that the operators will lose their touch. This may mean 
that output may be very low, if not zero, when manual 
operation is necessary. A further danger would be con- 
cerned with the operator’s alertness to any faulty opera- 
tion when operating on complete automatic control. 
Some thought has been given to a requirement that the 
operators control the mills with manual control for a 
small part of each turn. This is certainly not in line with 
the philosophy of completely automatie control but 
perhaps should be given consideration at least until 
these controls have been perfected. 

There is no doubt in our mind but that completely 
automatic steel mills will some day be accomplished, 
and that it is but a matter of time until the various 
problems will be solved. It would be desirable that such 
a program be instituted in one over-all stroke as has 
been done in some of the lighter industries. However, it 
appears that the magnitude and complexity of rolling 
mills is such that we must solve these problems one by 
one. Our analysis and systems studies indicate that 
these problems are all within the realm of practicality. 

R. J. Beeswy: We sre very much interested in the 
question of whether the regular motor inspector will be 
expected to maintain this equipment, or will special 
craftsmen be required. 

E. H. Browning: One very important point must be 
stressed when thought is being given to the preparation 
of punched ecards for the operation of a primary mill. 
Attention must be paid to the characteristic ratings of 
the mill equipment, including the electrical drive system. 
The schedules must be made up so that they lie within 
Figure 8 — Although not new in steel mills, automatic 


process control development has been greatly accelerated 
at the present time. 
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Figure 9 — This programmer automatically calls for the 
desired regulated values of speed, position etc., which here- 
tofore had been set manually. 


the limits of maximum torques and speed of the various 
drives associated with the mill. In the event that this 
is not done and some of the schedules exceed these 
limits, then the normal protective controls incorporated 
in the adjustable voltage drive systems of the mill will 
function and such protective controls will override in- 
formation that has been punched on the eard. If the in- 
formation on the punched card for a given pass causes 
the mill loading to exceed the current limit settings of 
the mill, then such current limit control as has been fur- 
nished for the mill drive system will effectively operate 
to prevent the rolling proceeding as per the information 
on the ecard. Likewise, if the circuit breaker settings of 
the drive system are such that the information on the 
punched card operates to exceed such limits then, of 
course, the operation will cease because of tripping of 
the breakers. Thus, schedules should be realistically 
evaluated to make certain that the capabilities of the 
mill equipment are compatible. After a schedule has 
been made up for a new mill, it certainly can be checked 
by available instrumentation on the mill and any 
necessary correction can be made by punching up new 
and revised information on another set of cards. One 
way of doing this, of course, is to get oscillographie 
traces of the mill loadings for each pass and attempt to 
optimize them by adjusting the punched ecard informa- 
tion on a new set of cards to take advantage of optimum 
loading of the equipment. This is one of the beauties of 
this form of control in that empirical information 
gained can be taken advantage of by incorporating it 
in new punched card information. 

Robert E. Bodman: Mr. Frostick has pointed out 
that the engineering involved in card programming a 
blooming mill requires careful study of what is to be 
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done and the means of doing it. This approach to indus- 
trial processing has been given a name—one of those 
new terms that has come to us in this age of automa- 
tion -eybernetics. Dr. Harry Hopf, one of the leading 
lights in the field of professional business managment, 
defines it as ‘‘a scheme of organization that necessarily 
involves a clear conception of the end to be attained, 
and the thoughtful and methodical devising of the 
means by which attainments can be adequately, 
promptly and easily secured.” This tells us that the 
field of cybernetics can be divided into two areas; 
operations research, which involves a soul searching 
analysis of the problem as Mr. Frostick puts it; and, 
the mechanization or automation that the analysis 
justifies and ealls for. 

\s Mr. Browning has noted, automatic processes are 
not new concepts in a steel mill, Figure 8. The applica- 
tion of timed acceleration; the use of limit switches to 
slow down and stop a motor; or a float switch to control 
i sump pump were among the first steps. Later came 
carbon stack voltage regulators and then the almost 
numberless applications of both rotating and _ static 
regulators to automatically control voltage, current, 
speed, position, ete. These came along gradually over 
quite a number of years, but, now almost overnight it 
seems, we are facing additional automotive processes 
that almost defy our imagination. As we peer into the 
future, the prospects are limitless. 

The first step beyond the basic regulator is program- 
ming, an example of which has been given. A_pro- 
grammed control may use punched cards, punched tape 
or other storage means, even pushbuttons to define the 
program. This program is used to instruct the regulat- 
ing system to follow a predetermined pattern, Figure 9. 
The program control calls for the desired values that 
had been manually set in the simple regulating system. 
We are controlling both screw positions and manipula- 


Figure 10 — Designing an automatic control system re- 
quired the engineer from the electrical manufacturer to 
find out exactly how the mill operated. Shown is the step- 
by-step manipulating of an ingot from on its flat side to 
its edge. 


|. CENTERING 


‘INITIATED BY 
CARD PUNCH 


2. TURNING CLEARANCE 


INITIATED BY 
CENTERING NULL OR 



















TURN PUNCH 
3. LIFT 
a 
INITIATED BY 
TIME. DELAY 
4. LOWER 
FINGERS 
_ 
INITIATED BY 
sy MAXIMUM FINGER LIFT 
5, FINAL POSITION 
¢-— 
INITIATED BY STALL 
. DETECTION ON SQUEEZE 


116 


tor side guards for such mills as the breakdown mill 
ahead of the structural mill at South Works or the 
blooming mill at Inland. 

The next element in automatic processing is data re- 
cording. This observes and reports back important in- 
formation that can be used for production control, 
payroll or quality control. Weights or dimensions, 
amount of serap, ete., are possible quantities that might 
be recorded. We are furnishing equipments for off-gage 
strip recording to Inland for their 4-stand tandem cold 
mill. 

The next step involves processing the recorded data 
in a computer. It may be used as part of the data 
recording equipment to evaluate the data or to put it 
in usable form. It might take data on the material going 
into a process and after analyzing it, feed it into the 
regulating equipment to give maximum quality or 
maximum production. An example would be to take 
dimensions of a slab or billet and feed data into a shear 
control that would automatically result in cutting 
lengths that would give maximum vield and minimum 
scrap. 

Still a more advanced form would be for the com- 
puter to examine the output data from a given process 
and close a completely automated feedback loop. This 
has been called a director system. It would thus be pos- 
sible for the computer to set up regulated control func- 
tions to automatically approach maximum production 
along with maximum quality product. 

In planning and engineering a programmed mill, Mr. 
Frostick pointed out the need of this ‘‘operations’ re- 
search” approach consisting of a studied analysis of the 
process details so as to determine just what should be 
done. The electric manufacturer must work closely with 
the steel mill engineer as well as the mill builder in this 
area. In general, when engineering a manually con- 
trolled mill, we were concerned with inertias and gear 


Figure 11 — Step-by-step manipulating of an ingot from 
its edge to its flat side. The details of the mill operation 
must be known in detail to program it. 
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ratios from mill builders and the desired location and 
type of operators devices for the mill. With program- 
ming control, this is a very small start. 

For the South Works structural mill we are furnish- 
ing programmed control for a reversing breakdown 
mill, and two reversing structural mill stands with asso- 
ciated edger stands. The problems, though similar, 
were far from identical. In establishing what the con- 
trol must do, a thorough understanding of the me- 
chanical equipment was absolutely essential. This in- 
volved studying the mechanical construction of the 
mill and associated auxiliaries and reviewing with the 
mill builders the sequencing involved and the accuracy 
required in the horizontal screw and manipulator set- 
tings for the breakdown mill; and the horizontal, ver- 
tical and edger screw and the stand and pass transfer 
settings for the structural mills. 

Under manual control; reversing the mill and tables, 
selecting their speed, setting the screws, and positioning 
the billets are under the operator's control. A good op- 
erator has the ‘‘feel’’ of the mill and can initiate the 
successive steps with considerable dexterity. With 
programming, it is necessary to put that “‘feeling”’ into 
holes on a card, and to utilize sensing devices that show 
completion of an operation. Mr. Frostick has mentioned 
studying motion pictures of the mill’s operation. In 
addition, our engineers visited the existing mill on 
several occasions, carefully noting just what happened, 
Figures 10 and 11. In setting up the control for the 
Inland Steel slabbing mill, we used a miniature model 
of the mill, live tables, and manipulators with blocks 
of wood representing the ingots. Finally the operator 
of a manual mill can quickly make corrections if a piece 
fails to enter the mill; if the bloom is too cold for the 
prescribed schedule; or if the manipulator finger fails 
to turn it when called for. Such things happen, and it is 
necessary to include provision for these emergencies. 
Such features as semi-automatic operation and limited 
manual operation must be available with the least 
amount of disturbance to the programming operation. 

Once the studies noted above are completed and the 
resulting facts established, it is necessary to put to- 
gether a system that will do the job. Such a system 
involves a variety of components, some old friends 
and some strangers. For each mill, we have a ecard 
reader, a code converter, a comparator, and an ampli- 
fier involving static switching units and transistors 
all teaming up with the more familiar control devices 
as well as rotating regulators, magnetic amplifiers, and 
selsyn position sensing units, Figure 12. The card reader 
and code converter are used to convert the holes in the 
cards into signals that can be compared with other 
signals obtained from the selsyn position sensing ele- 
ment. The difference is amplified and fed into a con- 
ventional regulating system to position the screws, side 
guards, ete. Once the conditions called for on this card 
are attained, a ‘‘null” relay allows the next step to 
start. Another newcomer to the family of control de- 
vices is the hot metal detector which is essentially a 
non-contact limit switch sensitive to infrared radiation. 
This does a job where the heat and weight of the ingot 
make the use of a conventional limit switch impossible. 

One more very important element which must not 
escape the attention of the planning and design engi- 
neers is that of maintenance. When we glibly talk about 
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Figure 12 — Programmed mills have a card reader, a code 
converter, a comparator and an amplifier. 


card readers, code converters, comparators, error ampli- 
fiers, null sensors, ete., it is easy to understand how a 
maintenance man might get ‘“‘black box Jjitters.”’ But 
downtime on a mill is a serious matter that must be 
kept to an absolute minimum. As previously men- 
tioned, it is possible to take over a given operation 
manually if it is necessary. But this is a temporary ex 
pedient and the quicker the control is back on auto- 
matic, the better. The program control is built upof many 
individual plug-in units called modules—statie switch- 
ing units, hermetically sealed relays, and transistors. 
A reliable fault-finding system is essential. Contributing 
toward this end are monitor lights for each hermetically 
sealed relay and statie switching unit to show it is 
functioning properly. There are also built in fault 
finders for the various control system elements. Finally 
it is desirable that there be some organized instruction 
and training to introduce the maintenance personnel 
to all these elements that make up the programming so 
they will have all “black box’’ complexes dispelled and 
have confidence in these new tools now available to 
them. We have already taken such action with Inland 
Steel and are making plans with South Works. 

Process programming is a fascinating field with al- 
most unlimited possibilities. The tools are available, and 
both higher productivity and better quality can be 
realized. But we must keep in mind that it requires a 
careful study of the process and sound planning as to 
how it may best be accomplished. Once this is done, all 
that is required is sound engineering and the courage of 
our convictions. A 
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kw conversion of metal powder to strip by con- 
tinuous roll compacting, sintering and hot rolling is 
both practical and economically advantageous for cer- 
tain Classes of metal powder. 

With the development of the hydro-metallurgical 
process for the production of high purity metal powders 
directly from scrap or low grade ores, great interest was 
generated regarding the possibility of conversion of 
these powders directly into strip. 

This chemical or leaching method of producing cop- 
per powder, for example, involves the initial treatment 
of the scrap with ammonia and ammonium carbonate, 
after which the copper is precipitated as powder using 
hydrogen as the precipitating agent. This latter opera- 
tion takes place in autoclaves working under high pres- 
sure at elevated temperatures. High purity metal pow- 
ders are being produced by this method on a commercial 
scale by several plants in the United States and Canada. 

For the past five or six years extensive research has 
been carried out by several companies in the United 
States and Germany on the conversion of metal powder 
to strip. Much of this research has been on a laboratory 
scale. However, the author and his associates have been 
working for several years on the development of a con- 
tinuous process for the conversion of powder to strip 
suitable for a large seale commercial plant. 

Figure | shows a diagrammatic view of the process. 
This continuous process requires first a means of feeding 
and continuously forming the powder into a uniform, 
green strip. This is done in a powder compacting mill of 
special design. As the roll-compacted green strip leaves 
the compacting mill, it is conveyed through the sinter- 





ing furnace, is sintered, and is hot rolled as it leaves the 
sintering furnace. On leaving the hot mill the strip is 
cooled to room temperature and is coiled under tension, 
utilizing a bridle on the cooled, strong section of strip. 


EQUIPMENT REQUIREMENTS 


Of fundamental importance in the conversion of 
metal powder to strip is the equipment that produces a 
uniform, green compact. The compact must be uniform 
in density and gage both across the strip and length- 
wise. The edges must be uniform and tightly compacted. 

To achieve this compact uniformity a special set of 
horizontal rolls is used. These rolls are arranged to com- 
pact over their full face width. One roll has spring steel 
disks keyed to each roll neck to act as flanges for con- 
taining the powder at the roll face ends. These flanges, 
or flexible steel disks, are forced by adjustable contoured 
pressure plates into close contact with the roll face ends 
at the work are or roll bite. As the formed compact 
leaves the roll bite, these side disks are spread apart to 
relieve the edges of the compact, thus preventing the 
drag of these disks from chipping the formed edges of 
the green strip. Another very important function of 
these side disks is to give the powder in the roll bite a 
sideways compacting. This is aecomplished by the con- 
tour of the side pressure shoes. 

It has been found by experience that the maximum 
compact thickness for a given metal powder is a func- 
tion of the compacting mill roll diameter. On the experi- 
mental line with 11-in. diameter compacting rolls the 
maximum thickness of green compact is 0.050 to 0.060 


by Richard A. Smucker, Application Engineer, E. W. Bliss Co., Salem, Ohio 
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in., depending on the type of powder being compacted 
and the compression ratio, or the ratio of the density of 
the green compact to the apparent density of the loose 
powder. 

The mathematical relationship in Figure 2 establishes 
the relationship of roll diameter (2r‘ to maximum com- 
pact thickness (ts). A derivation of this relationship 
follows. For a particular powder, the compression ratio, 
C is defined as: 

density of green compact 

(‘= ! (equation 1). 
apparent density of loose powder 

Density will be essentially inversely proportional to 
thickness of the confined powder as it is being com- 
pacted. Hence, the following equation can be written: 


C=* 
t. 
where 
t; = thickness of loose powder as it starts to compact 
te = thickness of green, compacted strip 
By geometry from Figure 2: 
or — ‘bs ‘ 
x=r- 5 Where r = roll radius, 
ty = t 
r— 
‘ x 2 
Cos a 
! r 


Processing Powder into 


Commercial Strip 


Because of the recent perfection of chemical methods 
for producing high grade metal powder directly from 
scrap and ore, a direct, continuous method of produc- 
ing strip from metallic powders has been developed 
.... the hot rolled band from such a line can be cold 
rolled to thin-gage strip .... copper strip produced 
this way has higher tensile and yield strengths ahd 
lower oxygen content, which makes it less susceptible 
to hydrogen embrittlement, than electrolytic grade 
copper .... these factors together with its small, uni- 
form grain size make this strip ideal for deep draw- 
ing and forming operations. 
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mathematical relationship of compactor roll radius ‘‘r 
to maximum compact thickness ‘‘t.’’. 


Then: 
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Figure 2 — The equation, t. = 


r Cos a . = 


~ 


Substituting Ct, for t; and solving for te: 


2r (1 — Cos a) 


te = (equation 2). 
C—! 

Experience shows that for average conditions the 
powder starts to compact at a bite angle of 7 degrees. 
With a = 7 degrees, the maximum thickness of green 
compact roll formed to 75 per cent of solid metal den- 
sity, using 11-in. diam compactor rolls such as on our ex- 
perimental line, would be solved for a powder having the 
following characteristics as shown in the examples be- 
low: 


Powder characteristics: 


Apparent density of loose powder = 2.6 grams per cu 
em (162 lb per cu ft) 

Density of solid metal 
lb per cu ft) 

Density of green compact = 0.75 x 8.96 
per cu em (434 lb per cu ft) 

Using equation 1 for the above powder: 


8.96 grams per cu em (598 


6.71 grams 


6.71 . 
C = —— = 2.58 
2.6 
Using equation 2 te or the maximum thickness of 
green compact: 
2 x 5.500 (1 — 0.99255) 


t» = : = ().052 in. 
2.58 — |] 


As can be seen from equation 2, compact thickness ts 


to roll diameter 2r is linear. Hence, with a 22-in. diam 
roll using this powder, we could expect 2 x 0.052 in. or te 
= 0.104-in. maximum thickness. 

Density for a given thickness of green compact is 
controlled by adjustable roll shield plates. These plates 
are adjustable into and out of the roll bite, thus control- 
ling the amount of powder the rolls can grab. The surface 
finish of the compacting rolls also has limited effect on 
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the amount of powder a given roll exposure will pull into 
the bite. 

For copper, the green compact formed at a density of 
70 to 80 per cent of full density has very good strength 
in tension and is flexible enough to permit bending from 
the vertical to the horizontal plane for sintering in a 
horizontal furnace. 

Satisfactory green compacts have been made at 
speeds of from 2 to 30 fpm. 

Sometimes lubricants are applied to the compacting 
roll surfaces. In roll compacting it is found that by drop- 
ping the powder through low pressure steam the powder 
will pick up the proper amount of moisture to act as 
a lubricant, making for an easily controlled method of 
adding lubricant to the powder. Another method is to 
apply kerosene or a thin, paraffin base lubricant to the 
compacting roll faces. 

The unit pressure required for roll compacting may be 
as low as 60,000 psi for copper powder to as high as 
120,000 psi for some of the nickel powders. On the ex- 
perimental line, using a copper powder requiring 60,- 
000 psi to compact to 75 per cent of the density of solid 
metal, it was found that roll compacting 0.050 in. thick- 
ness and 6 in. wide to 75 per cent of the density of solid 
metal a separating force of 120,000 lb was necessary, and 
10 fpm required 5 hp. 

\s the green compact leaves the compacting rolls, it 
enters the sintering furnace. The design of this furnace 
is dependent on the type of metal powder compact to be 
sintered, the speed of the line, and the production ex- 
pected 

\ roller hearth, gas-fired furnace is ideal for many 
compacts. Roll spacing is held to a minimum to afford 
maximum support of the compact. The furnace rolls are 
driven, being synchronized with the line speed. 

\ tapered enclosure is provided at the discharge end 
of the sintering furnace heating chamber through which 
the material passes as it leaves the furnace to enter the 
hot mill rolls. This extension is provided to maintain the 
temperature of the strip and to keep the strip completely 
enclosed in atmosphere to a point just as close to the hot 
mill rolls as possible. Within this snout extension is pro- 
vided a set of heat-resisting alloy, adjustable side guides 
to assist in guiding the strip as it enters the hot mill. 
These guides extend from the exit end of the enclosure 
back through the throat of the furnace chamber and are 
adjustable from the exterior of the furnace. 

The two-high hot mill is conventional in design with 
the exception that the rolls must be equipped with ex- 
ternal heaters and internal cooling for maintaining roll 
shape 

\ cooling chamber follows the hot mill. This chamber 
or shell has an entrance snout which extends to a point 
as close to the hot rolling mill as possible in order to re- 
ceive the strip from the mill. This enclosure has a pro- 
tective atmosphere. For some metals, where a water 
quench is not detrimental, the chamber can be quite 
short and it can be provided with water spray nozzles at 
top and bottom for rapid cooling of the strip. 

The snout from the furnace into the hot mill and from 
the mill into the cooling chamber provides a blanket of 
atmosphere at the roll bite of the hot mill thus shielding 
the hot strip at all times as it is being rolled. 

Within the quench or cooling chamber the material is 
supported on rollers similar to the roller hearth in the 
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furnace. If water is used for quenching, these rolls should 
be made of a corrosion-resistant material such as brass 
or stainless steel. 

Following the cooling chamber is a shear for cutting 
the strip and two tension reels with buggies for handling 
the strip on a continuous basis and for winding the strip 
to coils. 

Although metal powders including titanium, brass, 
iron, nickel, copper and aluminum have been experi- 
mentally compacted with varied success, the major por- 
tion of our experimental work has been on chemically- 
produced copper powder of the following general char- 
acteristics. 


Apparent density = 2.4 to 2.8 grams per cu fm (150 
to 174 lb per cu ft) 

Size distribution = 100 per cent through 100-mesh 
screen 50 to 70 per cent through a 325-mesh screen 

Average particle size (Fisher subsieve) = 10 to 13.5 
microns 


Rate af flow (Hall see for 50 grams) = 28 maximum 


THE EXPERIMENTAL PRODUCTION OF COPPER 
COILS 


Using a high purity copper powder having the general 
characteristics mentioned above, the roll compactor is 
set to produce a green compact 0.050 in. thick and with 
a density of 70 to 80 per cent of solid metal. The width of 
the compactor roll faces is 6 in.; thus a continuous green 
compact 0.050 x 6 in. wide is formed. 

By keeping the density in the range of 70 to 80 per 
cent of solid metal, the green compact is porous enough 
to permit the reducing atmosphere in the sintering fur- 
nace to reduce the remaining oxide content of the green 
compact to a low percentage, substantially below the 
average reported for conventional electrolytic grade cop- 
per strip. 

The green compact is threaded through the sintering 
furnace using a stainless steel lead strip to support the 
compact while threading. The furnace temperature is 
set at 1800 to 1900 F, and as the hot sintered strip leaves 
the furnace it is reduced 20 to 30 per cent in the hot 
mill. As the strip leaves the hot mill it passes through a 
protective atmosphere quench chamber where the strip 
is reduced under atmosphere to room temperature. By 
careful control of atmosphere protection, a bright, clean 
copper strip is produced. 

The speed of the experimental line is limited by the 
10-ft sintering furnace. Yet, copper coils of good me- 
chanical properties are produced experimentally up to 6 
fpm on the 0.050 x 6-in. wide compact. 

Copper coils from our experimental line averaged 96 
to 100 per cent of the density of solid copper. This den- 
sity is not critical as long as it is sufficiently high to per- 
mit the coils to be cold rolled by conventional methods. 
Coils within the 96 to 100 per cent density range cold 
rolled like conventional 100 per cent. dense copper. 

Figure 3 shows the feeding of copper powder into a 
hopper and guide arrangement. This method of hand 
feeding is used on the pilot line. However, on a commer- 
cial line it is proposed that this feeding be mechanical. 
A vibrator feeder, controlled by an adjustable rheostat, 
is used to feed the powder to the hopper. This enables a 
uniform head of powder to be maintained in the hopper. 

Figure 4 shows the green compact after it has been 
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Figure 3 — Copper powder is being fed into a hopper and 
guide arrangement on the pilot line. 


formed by the compacting rolls and as it is being fed into 
the sintering furnace. The green compact is supported 
by the expanded metal guide and is bent on a gradual 
ure from the vertical to the horizontal plane as shown. 

Figure 5 shows the clean, bright, hot rolled copper 
strip as it leaves the experimental line cooling chamber 
and as it is being coiled. 

Experimental coils were then annealed in a strip an- 
nealer for ten minutes at 1000 F. They were then put on 
a conventional 4-high mill and cold rolled from 0.04 
down to 0.010 in. in four passes. 

Coils were annealed at the 0.010-in. gage using a con- 
ventional copper annealing cycle. Typical average me- 
chanical properties are shown below. The following re- 
sults were an average of results obtained on a number 


Figure 4— The green compact is shown being fed into the 
sintering furnace after having been formed by the com- 
pacting rolls. 
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Figure 5 — Shown is hot rolled copper strip as it leaves the 
experimental line cooling chamber to be coiled. 


of sample coils from four lots of powder and were run by 
an independent laboratory. 
Klongation 


Tensile in 2 in., 


Lot No. strength, psi per cent 
l 10 500 26.9 
2 39 ,450 34.7 
3 $1 OOO 30.7 
} 10 200 31.6 


As can be seen, the tensiles run from 39,450 psi to 
11,000 psi while elongations run from 26.9 to 34.7 per 
cent. 

Tests were also conducted by this same laboratory on 
electrolytic copper strip 0.010 in. thick for comparison. 
The electrolytic copper strip showed an average tensile 
strength of 35,400 psi and average elongation in 2 in. of 
31.3 per cent. Hence, annealed copper strip at 0.010 in. 
produced from powder averages higher in_ tensile 
strength with as good elongations as reported for con- 
ventional annealed electrolytic copper strip at this same 
gage. 

n addition, tests were also conducted on this material 
at one of the country’s major producers of nonferrous 
products, and the results are plotted in Figure 6 showing 
the tensile strength, yield, elongation and grain size ver- 
sus annealing temperature. This test data shows average 
results obtained from four different coils. It is interesting 
to note the improvement in all mechanical properties at 
the lower annealing temperatures. Also worthy of note is 
the consistency of grain size regardless of annealing tem- 
perature. The grain size in all cases was 0.010 mm. 

A second series of tests was conducted on copper strip 
produced from powder to determine the amount of oxide 
remaining in the hot rolled strip as it comes from the 
pilot line. These oxide determinations were made by 
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Figure 6— Tests, whose results are plotted here, were 
conducted by a nonferrous product producer. 


two methods of analysis and by four laboratories in ad- 
dition to our own. From coils produced from copper pow- 
der having a reported per cent oxide of 0.140 to 0.220 
before conversion, the oxide remaining in the strip after 
conversion was found to be that shown in Table I. Here 
are the results obtained from two laboratories on strip 
from powder and comparative figures obtained by one 
laboratory on electrolytic grade strip. These determina- 
tions were made by the hydrogen weight loss method of 
analysis. The average oxide remaining in electrolytic 
grade strip is shown as 0.040 per cent. On strip produced 
from powder the average oxide content is 0.023 per cent. 

Data was also obtained from two additional labora- 
tories on oxide content by the vacuum fusion method of 


TABLE | 
Oxide Determination by Hydrogen Weight Loss Method 
Oxygen in per cent 
Laboratory No. 1 Laboratory No. 2 


Electrolytic grade strip 


Sample No. 1 None obtained 0.0414 
Sample No. 2 None obtained 0.0391 

Strip from powder 
Coil No. 2 0.023 None obtained 


Coil No. 5 0.020 None obtained 

Coil No. 6 0.025 0.0176 

Coil No. 8 0.021 0.0193 

Coil No. 10 ia 0.0318 
TABLE Il 


Oxide Determination by Vacuum Fusion 


Oxygenin Hydrogenin Nitrogen in 


per cent per cent per cent 
Laboratory No. 3 
Copper powder 0.1400 0.0020 0.0025 
Green compact 0.1435 0.0016 0.0033 
Hot rolled sample No. 1 0.0142 0.0033 0.0007 
Hot rolled sample No. 2 0.0245 0.0002 0.0015 
Hot rolled sample No. 3 0.0102 0.0001 0.0014 
Strip from powder Laboratory No. 4 
Coil No. 2 0.013 pers 0.0063 
Coil No. 5 0.012 ae 0.0047 
Coil No. 6 0.013 mee 0.0029 
Coil No. 8 0.012 ae 0.0031 
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Figure 7 — This is a photomicrograph of 0.010-gage con- 
ventional electrolytic copper strip. 
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Figure 8— This photomicrograph of 0.010-gage copper 
strip produced from powder but subjected to identical 
rolling and annealing cycles as electrolytic strip in Figure 
7 shows its comparatively small grain size. 

analysis. This data is shown in Table II. Laboratory No. 
3 reported the copper powder contained 0.140 per cent 
oxide. After compacting, the green compact showed 
0.143 per cent oxide. After sintering and hot rolling the 
resultant strip from this powder showed an average of 
0.016 per cent oxide. Thus, how the strip is purged and 
oxide removed during the sintering operation can be 
seen. Also shown in this table are oxide determinations 
of four additional coils as listed under Laboratory No. 4. 
Here again is reported the same low oxide in strip from 
powder. It is interesting to note that regardless of the 
method of analysis the oxide determinations of the strip 
from the conversion line showed much less oxide than 
the sample of electrolytic grade strip. 

Figure 7 shows a photomicrograph of 0.010-gage con- 
ventional electrolytic copper strip and Figure 8 shows a 
photomicrograph of 0.010 gage copper strip produced 
from powder. 

Both samples were subjected to identical rolling and 
annealing cycles prior to making these photomicro- 
graphs. These photomicrographs are shown at about 500 
magnifications and show the comparative small grain 
obtained from copper strip produced from powder as 
compared to conventional copper strip. 
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TABLE Ill 
Mechanical Properties of Nickel Strip Made From Powder 
- Per Elonga- 
Gage cent Rock- Tensile Yield tion in 2 
after reduc- well strength, strength, in., 
reduction tion 15T psi psi per cent 
0.0320 0 70.2 50,000 15,657 40.62 


0.0110 65.7 90.6 97,900 93,722 0.87 
0.0072 77.5 91.8 102,150 99,400 0.87 
0.0067 79.0 92.1 104, 300 100, 500 1.00 
0.0050 84.4 92.7 108, 100 105,450 0.75 


The lower oxide, as found in strip from powder, re- 
sults in a material that is less susceptible to hydrogen 
embrittlement and is more easily welded. These factors 
together with the small uniform grain size result in cop- 
per strip that is ideal for deep drawing and forming op- 
erations. 

The process adaptability to other of the nonferrous 
and ferrous powders shows encouraging results on the 
limited experimenting by the author and his associates. 
Nickel strip from powder, for example, has typical me- 
chanical properties as shown in Table ITI. 

Here 0.032-gage nickel strip in the annealed condition 
shows a tensile strength of 50,000 psi and an elongation 
of 40.62 per cent in 2 in. This annealed nickel strip from 
powder was rolled in four passes to 0.005 in., and this 
table shows the resultant mechanical properties after 
each reduction. As can be seen, these properties are com- 
parable to conventional nickel strip. 


COMMERCIAL PLANT REQUIREMENTS 


A typical plant layout of the necessary mechanical 
equipment for the conversion of 50 tons of copper pow- 
der to finished strip per 24-hour day is shown in Figure 
v. 

This layout shows a powder-to-strip conversion line 
using a compacting mill with 60-in. diam compacting 
rolls with 18-in. face width. Following the compacting 
mill is a sintering furnace with a 40-ft long heat zone. A 
16 x 24-in. 2-high hot mill, quench chamber, shear, reels 
and buggies complete the conversion line 

To handle the necessary annealing, two gas-fired, rad- 
iant tube heated, force radiation type roller hearth fur- 


naces designed for the bright annealing of copper coils 
at temperatures up to 1200 F are shown. Each of these 
furnaces has a capacity of approximately 5000 Ib per 
hour. 

A 2019 x 22-in., two-high cold reduction mill is used 
for cold rolling to finish gages the hot rolled band from 
the conversion line. This cold finish mill is a conven- 
tional one-way, 2-high mill using a pay-off and tension 
reel with a runaround conveyor to return the coils to the 
pay-off reel side of the mill. 

A slitter of conventional design is included for slitting 
to width the finished product. 


SUMMARY 


The conversion of metal powders to strip with ex- 
cellent mechanical properties has been demonstrated as 
completely practical. Experimental coils of copper, pro- 
duced from powder, have been fabricated to end prod- 
ucts and thoroughly tested with good results. 

This process is applicable to most metal powders and 
opens ways of producing strip of special alloys. This 
process may be a possible answer to the fabrication of 
some of the “‘miracle’”’ metals and special alloys that re- 
sist conventional methods of production, provided that 
some of the present high temperature, protective atmo- 
sphere type furnace problems can be solved to suit the 
high sintering temperature requirements of some of 
these miracle metals. 


Discussion 
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PRESENTED BY 


BYRON W. GEBAUER, Development Engineer, 
Smelting & Refining Div., National Lead Co., 
St. Louis, Mo. 


T. STEVENS DAUGHERTY, Engineer, 
Reynolds Metals Co., Richmond, Va. 


R. A. SMUCKER, Application Engineer, 
E. W. Bliss Co., Salem, Ohio 


Byron W. Gebauer: As a producer of high purity 
nickel and cobalt powders, our company is vitally in- 
terested in new appplications in the art of powder tech- 


Figure 9 — This plant could convert 50 tons of ccpper powder per day to finished strip. 
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nology. For this reason, an experimental program de- 
signed to investigate all phases of powder-into-strip 
production using nickel powder has been conducted 
in conjunction with a machinery manufacturer. 

Our high purity nickel powder and nickel briquettes 
are available in commercial quantities and are the only 
domestically mined and refined nickel products pro- 
duced in the United States. They are produced by a 
unique hydro-metallurgical process. 

The product from this hydro-metallurgical process is 
ideally suited for powder-into-strip applications as well 
aus other powder fabrications. The general characteris- 
tics of this powder are as follows: 

| \pparent density —-2.4 to 3.4 grams per cu em 
(150 to 212 Ib per cu ft) 

2. Size distribution —100 per cent through 100-mesh 
screen, 20 to 35 per cent through a 325-mesh screen. 

3. Rate of Flow —-(By Hall see for 50 grams) 22 
1st 

The experimental powder-into-strip program using 
our nickel powder has proceeded satisfactorily. While 
these experiments are still on a pilot seale, the following 
basic tenents have been demonstrated: 

l. Using nickel powder having an apparent density 
of 2.7 to 3.3 gram per cu em (168 to 205 lb per cu ft), 
it has been possible to produce a continuous green 
strip, uniform in density and gage both across the strip 
and lengthwise. 

2. The compacted strip produced has smooth edges 
of uniform density that are capable of withstanding 
considerable reduction through cold rolling without 
cracking. Some of our strip has been reduced from 
0.065 to 0.005-in. gage with necessary edge trimming 
only 5 to 7 per cent of the 6-in. width. 

3. As Mr. Smucker has pointed out, a roller hearth 
gas-fired furnace is ideal for many compacts. Our work 





has shown that either a roller hearth or a continuous 
strip carrier is needed to convey the green compact 
through the sintering furnace to the hot mill without the 
formation of stress cracks due the weight of the green 


strip. 

The author has pointed out the advantage of a re- 
ducing atmosphere in the sintering furnace in lowering 
the oxide content of copper strip. This advantage also 
applies to strip produced from nickel powder, but even 
more important, the sulphur content of the strips pro- 
duced from our powder has been lowered to less than 
0.001 per cent. The significance of this is especiaily 
realized by nickel strip users in the various electronic 
industries. 

In conclusion, I should like to join the author in say- 
ing that the powder-into-strip process shows possi- 
bilities-—possibilities that, in some cases, have hardly 
been visualized. 

T. Stevens Daugherty: I would like to ask Mr. 
Smucker if he has encountered in his rolling, the problem 
of high density edges and low density centers when 
strip speed is too fast, and the converse when the strip 
speed is too slow? 

R. A. Smucker: On copper and nickel powders we 
have not found this to be a problem in the range of 
speeds that we have tried on our experimental line. 
Satisfactory green compacts from these heavier metals 
have been made at speeds up to 30 fpm. 

However, in trying to compact some aluminum pow- 
ders, we found that speed is critical. At higher speeds 
you do have a tendency to get denser edges, and at 
lower speeds a denser center and loose edges. I think 
this is something that can be overcome by a proper 
and controlled method of feeding, but we are not in a 
position at this time to say just how this is to be done. 
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Gear Couplings 
For Steel Mill Drives 


by P. Hollingsworth, Chief Engineer, 
Coupling Dept., Metal Products Div., Koppers Co., Inc., Baltimore, Md. 


POPPE EEE EPP PAP BAP APA AL ALAA ALAA AAG. 


The development of tooth forms that per- 
mit wide-angle engagement of mating 
gears with minimum backlash and accep- 
lable gear contact has made practical the 
application of gear type couplings to 
spindle drives and other out-of-alinement 
shaft drives .... this type gear also has 
been provided with special features such 
as overload protection, long slide, ete. 





YEAR couplings have been used in steel mills to 
transmit power between mechanical components 
for almost 40 years. Figure 1 illustrates the typical 
standard forged steel full-flexible gear coupling. The de- 
sign shown will accommodate nominal misalinement 
between connected shafts, and transmit torque with 
essentially uniform angular motion from one shaft to the 
other without otherwise imparting or transmitting un- 
due stresses or motions within its design limits. These 
couplings are normally designed to allow mechanically 
1, degree per gear set angular misalinement with: an 
axial freedom graduated according to coupling size. 
Parallel misalinement is then a function of gear tooth 
separation axially, and is also graduated according to 
the size of the coupling 
Through the years it has been necessary for coupling 
manufacturers to add special features to couplings, 
make modifications to standard coupling types, or to 
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make available specialty couplings. Considerations 
which have made it necessary to evolve the great num- 
ber of variations can be divided into three general cate- 
gories: 

1. Space and mounting limitations of the pieces of 
equipment the coupling connects. The connected equip- 
ment may also have special functions or limitations that 
will dictate coupling design such as axial shaft move- 


Figure 1 — Within its design limits this standard, forged 
steel, full-flexible, gear coupling will transmit power 
between two misalined shafts with essentially uniform 
angular velocity and without imparting undue stresses or 
motions. 
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ment shown in Figure 2, desire to limit axial shaft move- 
ment or the ability to accommodate more than normal 
misalinement. The problem of extreme misalinement 
will be treated more fully below. 

2. The desire to incorporate in the coupling features 

that would be more difficult and/or more expensive to 
accomplish elsewhere. In this category are overload pro- 
tection shown in Figure 3, or auxiliary drives or fune- 
tions such as sheaves, brake drums, clutches, ete. 
3. Convenience features for operation or mainte- 
nance. These couplings would include cut-out and dis- 
connect couplings and various special lubricating fea- 
tures. See igure | 

\Iany of the above designs have become catalog items 
ot the coupling mintacturers and ure in use in steel 
mulls today and, indeed, most of them have evolved 
because of the demands of the steel industry. Steel mill 
drives are typified by, but by no means restricted to, 
high torque-low speed applications. Other distinguishing 
requirements of steel mill drives are ruggedness and 
reliability. In particular, the large size couplings (8-in 
shatt S1IZe and larger) ure used predominantly on mill 
drives or for mill equipment. Figure 5 shows a coupling 
of this type in operation since 1923. When dealing with 
large components and expensive drives, the design con- 
siderations listed above can become very important, 
for even though the cost of the coupling is usually minor 
when compared to the equipment it connects, it is still 
one of the links in the drive train. Failure of a coupling 
can stop a mill just as well as the failure of the drive 
motor on which it is mounted. The cost of the compo- 
nent may not be as vreat but the unit cost of downtime 
is the same. It is, therefore, extremely important that 
due consideration be given to the proper selection of 
couplings, its features, and its application. To properly 
evaluate couplings then, it is necessary to understand 
basic design and operating criteria. Principal among 
these are 


|. Rating or sizing of a coupling should be based on 
tooth loading —not necessarily on the maximum shaft 
size on which the coupling can be mounted. 


2. Misalinement capability is primarily a function 
of backlash and gear set separation. Special tooth 
form can assist in minimizing backlash but is not in it- 


self a solution 


» Lubrication its grade and type are not nearly as 
important as its continued presence 

Selecting the proper size of a coupling for a given aup- 
plication is very often done simply by referring to a 
manufacturer’s catalog to find the smallest coupling 
that can be mounted on the shafts to be connected. 
Since couplings are usually conservatively designed, this 
method is very often sufficient, though not an absolute 
guide. Gear couplings should be designed such that 
when they are mounted on shafts of mild carbon steel, 
they will transmit the maximum torque of the shaft 
with a minimum size coupling. 

In selecting a gear coupling, such factors as service 
life, types and characteristics of connected components 
avnd lubrication must be considered, as well as the shaft 
size on Which the coupling is mounted. Key and keyway 
stresses may also be an important item of consideration. 
Material stresses in couplings are usually conservative. 
The point of compromise on gear coupling ratings 
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Figure 2— This gear coupling permits axial shift of the 
shafts. 








Figure 3—A large shear pin is incorporated in this cou- 
pling for overload protection. 





Figure 4— This standard coupling is modified for con- 
tinuous lubrication. 


an analogy can be drawn with most other flexible cou- 
plings— is the gear design itself. Again there are two prin- 
cipal factors to consider: physical strength and, because 
of the relative movement, lubrication. For the most part, 
the successful operation of the coupling will depend on 
the constant presence of a film of lubricant between the 
mating gear teeth (which is dependent on tooth form), 
and on the unit pressure between these parts. Compro- 
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mise in design comes in limiting the diameter of the gear 
to an acceptable value, and in limiting the length of the 
gear tooth to get the required misalinement with mini- 
mum backlash. Tooth form has a significant influence on 
the ability to maintain a lubrication film on the gears, 
and caution should be exercised before resorting to spe- 
cial tooth configurations unless it is necessary to sub- 
stantially increase the amount of misalinement. To il- 
lustrate this, a maximum allowable shaft stress may be 
assumed at 8000 psi. Then for a given diameter of shaft 
the gear set may be designed to transmit this maximum 
torque. The gear loading then becomes the limiting fac- 
tor on which the given coupling should be rated or op- 
erated. If, then, an equipment manufacturer chooses to 
select high strength shaft material or otherwise increase 
transmitted torque for a given shaft size, it may be 
necessary to oversize the couplings, or conversely it may 
be possible to overbore a coupling and use a smaller size 
when connected shafts are conservatively designed. 

“Use” or “utility” factors may be another considera- 
tion in selecting the proper size of coupling. These fac- 
tors, as listed by most coupling manufacturers, reflect 
the uneven torsional loading experienced on some types 
of drives. These factors can be used as guides in selecting 
coupling size, since obviously it would be impossible to 
develop a factor for every possible application. The fac- 
tor is developed by considering the peak, or maximum 
instantaneous, loading and its expected frequency on 
different types of installations. A reversing rolling mill 
drive would be the type of drive requiring a high use fac- 
tor, whereas an evenly loaded generator driven by a 
steam turbine should require none. 

The misalinements that a coupling can or will provide 
for, are themselves divided into: (a) inaccuracies asso- 
ciated with the setting of the equipment; change in aline- 
ment due to the difference between cold setting and hot 
running positions; or errors caused during operation, 
such as bearing wear, settling of foundations, ete.; or (b) 
necessary misalinements of design or operation which 
may result in a change in alinement during operation, 
such as a roll drive. 

In considering the former, it can be appreciated that 
the eventual maximum misalinement will be relatively 
small. In faet, it is to the operator’s advantage to keep 
these values small to get optimum utility from his con- 
nected equipment, as well as the added insurance of 
long life from his couplings. In the latter case, it is very 
often necessary to go to a different tooth configuration, 
and even a different set of design principles to have the 
proper couplings on the application. This is not to say 
that this is more difficult or incapable of solution, but 
only that it is a different problem and should be treated 
as such. 

As stated above, the most important point in regard 
to lubrication is that its presence is of prime importance, 
and the type of lubricant is generally secondary. During 
recent years many improvements have been made in 
lubricants, allowing the coupling designer more freedom 
of design. There are now greases available that will 
withstand relatively high rotational speeds of couplings 
without separating, as well as greases with extreme pres- 
sure characteristies and those with inhibiting additives. 
There are also available synthetie lubricants to with- 
stand high temperature operation. But aside from the 
lubricant itself, it is necessary to insure that the coupling 
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Figure 5 — Typical of large size couplings used by the steel 
industry is this gear coupling in operation on a billet mill 
since 1923. 


will contain sufficient lubricant at all times to prevent 
undue wear. As an example of this, on couplings that are 
frequently disconnected, every effort should be made to 
keep the lubricant and the parts lubricated intact during 
the disconnect period. In any case, the coupling design 
should be such that gear lubrication under all conditions 
of operation is assured. 

‘The speed or speeds at which a coupling is to operate 
very often dictate considerations which will require de- 
viation from standard designs. In the very high speeds it 
is often necessary to dynamically balance coupling com- 
ponents and pay particular attention to the lubricant 
that is to be used in the coupling—using a type and 
grade that will not centrifuge. When using an extended 
coupling, commonly called a floating shaft arrangement, 
critical speeds must be considered. When very high 
speeds are encountered, it is particularly necessary to 
have well alined equipment because of the possibility of 
having undue heat generated within the coupling. On 
very low speed applications there may also be problems 
that have to be considered, such as not only keeping the 
lubricant in the coupling, but more particularly keeping 
a film of lubricant on the teeth while the coupling is ro- 
tating slowly. This problem of sealing may be particu- 
larly aggravated if the shafts are severely misalined. 

The alinement or misalinement conditions under 
which a coupling is expected to operate cause very spe- 
cial considerations of design, especially as the misaline- 
ment conditions exceed one degree per gear set. For pur- 
poses of clarification, since any type or combination of 
types of misalinement can be referred back to the maxi- 
mum angularity allowed by an individual gear set, mis- 
alinement as further allowed by an individual gear set, 
misalinement as further referred to will be the angle of 
intersection of the center lines of the mating gears as 
shown in Figure 6. Since this angle can be in any plane 
throughout 360 degrees of rotation, the total capability 
of the coupling will then be twice this expressed value. 
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Om ANGLE OF MISELIGAVIAENT 
Figure 6 — Misalinement can be referred back to maxi- 
mum angularity allowed by gear set. 





Figure 7 — On the left is the contact made by the coupling 
teeth of two alined shafts, and on the right is the contact 
made by the coupling teeth of two misalined shafts. 


When a coupling is misalined, there are theoretically 
only two teeth in contact, the teeth on a diameter per- 
pendicular to the plane of misalinement. Those teeth in 
the plane of misalinement are completely out of engage- 
ment. See Figure 7. Not only is there a problem of the 
load carrying capacity of the teeth, but also the problem 
of lubricating these teeth with the high unit loading im- 
posed on them. The problem of severely misalined cou- 
plings transmitting high torques has been successfully 
solved in many instances; and since different coupling 
manufacturers have solved the problem by differing 
methods, suffice it to say that this is a critical point of 
design and should be carefully considered when selecting 
a coupling for any given application. 

One of the most recent innovations in gear coupling 
design is the successful application of gear couplings to 





roll drive arrangements—commonly called spindle cou- 
plings. This general field of application presents problems 
perhaps more severe than any other, for not only are all 
the normal problems evident, but additional problems 
almost invariably present themselves. Among these are: 
(a) wide angles and changing amounts of misalinement; 
(b) confined spaces, particularly diametrical; (¢) shock 
loading and high torque; (d) necessity for quick change 
features; (e) incorporation of supplemental features, 
such as overload protection or long axial movement. A 
typical installation is shown in Figure 8. 

Figure 9 shows a large gear spindle coupling in opera- 
tion. 

As mentioned previously, several special tooth de- 
signs have been developed for gear couplings to allow for 
the wide angles of misalinement. In the ideal situation, 
the gear tooth face is shaped only to the amount nec- 
essary to accommodate the maximum misalinement that 
will be encountered on any given application. By limit- 
ing this curvature, backlash can be minimized and 
more ideal situation for lubrication will exist. Sometimes 
it is necessary to compromise the ideal situation because 
of standardization, interchangeability, or other ex- 
tenuating factors. However, whenever possible, this 
factor should be considered in the design of the coupling, 
particularly when loads are high or on reversing service. 
The durability of the seals with extreme deflections is 
also to be considered when a coupling is operated in the 
misalined position. There are seals available for gear 
spindle couplings which are designed to last the life of 
the coupling, even considering operation under extreme 
high temperatures. The all-metal conformable piston 
ring type seal is in this category as shown on the illus- 
tration of Figure 8. 

Space is the most imposing limitation in spindle cou- 
pling design. Since the torque which a gear coupling can 
transmit is limited by tooth pressure, and tooth pressure 
is primarily governed by pitch diameter and length of 


Figure 8 — A gear type spindle coupling must be designed for changing amounts of misalinement and fixed wide-angle 


misalinement. 
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Figure 9 — Large gear type spindle coupling in operation. 


tooth; as soon as pitch diameter is limited, the rating of 
the coupling is limited. On curved face teeth particu- 
larly, the importance of tooth length is diminished be- 
cause of the incomplete gear engagement under condi- 
tions of misalinement. The strength of the gear teeth 
can be improved by using alloy materials, and the gear 
tooth surface can be improved for wearing characteris- 
tics, but these factors can only slightly extend the op- 
erational life of a limited life unit. In many instances it is 
possible to use a gear coupling in applications where the 
life expectancy is limited, but still long enough to justify 
its use economically. It has been demonstrated that a 
gear spindle coupling can be installed and used with vir- 
tually no maintenance, except occasional lubrication, 
for extended periods of time; whereas other spindle 
drives which they replaced demanded maintenance serv- 
ice every few weeks. 

Because most applications of gear spindle couplings 
are subjected to shock loading and torque reversals, 
rating the coupling again becomes a matter of considera- 
tion. The magnitude and frequency of the peak loads 
have to be considered. Utility factors should be applied 
to different operating conditions, and are similar to 
those to be used with conventional couplings. 

Another point of departure from the usual coupling 


design arises since the usual application of spindle cou- 
pling, mounted on a roll drive, demands that the cou- 
pling be capable of being connected and disconnected 
quickly and easily. There are types of gear couplings 
that allow the connected equipment to run free of each 
other. However, the problem of completely removing one 
of the drive elements and replacing it with another has 
presented some challenging problems to the designer. It 
is essential that the change be accomplished quickly, 
but it is also important that the renewed drive connec- 
tion be as good as a permanent installation. There are 
two general methods of accomplishing this in roll drive 
applications: (a) separate the coupling from the roll 
neck or, (b) separate the coupling parts. Each of these 
methods has its advantages. 

If the coupling is separated from the roll neck it is not 
usually necessary to relubricate the coupling at the time 
of change nor is there the danger of contaminating the 
lubricant in the coupling. This consequently eliminates 
the possible danger of the failure to relubricate. This 
method also obviates the necessity of spare coupling 
parts for a roll change. It does, however, present design 
problems of providing a tight connection on the roll 
neck. A proved method of accomplishing this is illus- 
trated in Figure 10, a design for which patents have been 
applied. As shown in the illustration, the tapered keys 
can, with a suitable tool, be moved tightly and quickly 
into place for operation; and at the time of change, 
easily unlocked for removal. There are other patented 
arrangements to accomplish this funetion—each having 
its own application. This feature may be applied to 
either disconnect method, but it is particularly appro- 
priate where the coupling is dismounted completely 
from the roll neck. The design shown is mounted on a 
flattened roll end. Designs have also been made with 
taper key arrangements for the clover leaf roll ends. 

There are many successful applications in operation 
where the coupling itself, is separated during roll 
change. In general, this method lends itself to faster roll 


























Figure 10 — This spin- 
dle coupling design 
provides a tight con- 
nection with the 
roll neck yet makes 
mounting and re- 
moval of the coupling 
simple and quick 
by providing tapered 
keys that are easily 
locked into position. 
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change and simplified spindle carriers, particularly on 
the larger sizes. In conjunction with this method of sepa- 
ration, it is possible to use a differential tooth arrange- 
ment in the coupling to facilitate reassembly. In this 
type of design, the number of teeth on each end of the 
coupling differs by one, allowing a vernier positioning of 
the spindle shaft. If backlash in the coupling is greater 
than the vernier increment, there is a position of the 
spindle shaft which will engage at both ends without the 
need of rotating either the driving or driven piece of 
equipment. This arrangement saves time, especially 
with the smaller size of couplings. 

In either circumstance, at 1s necessary that the cou- 
pling mounting be tight and free of excess backlash. One 
of the principal reasons for using gear spindle couplings 
is the reduction of backlash in the coupling; but if there 
is a loose connection on the drive mount, it Is a serious 
impediment to the proper operation of the coupling. It 
ean also be appreciated that a loose connection on the 
roll end can aggravate the problem of misalinement if 
the coupling box is not held in good alinement with the 
roll 

Many features of standard gear couplings have been 
carried through to spindle applications. Included among 
these are long axial slide, Figure 11, and overload pro- 
tection features. These and additional features can be 
incorporated into the design of the coupling as the ap- 
plication warrants 

It has been particularly hard to standardize and cata- 
log gear spindle couplings, since many of the units in op- 
eration today have been installed as replacements for 
other types of drives. When it is necessary to place a 
coupling in one of these applications, it is often impossi- 
ble or impracticai to incorporate all of the desirable fea- 
tures which this unit is capable of providing. On new 
equipment designs, however, considerable utility can be 
gained by proper design and selection of spindles. 

Principal among the problems facing the designer of 
2 new type spindle coupling on an operating installation 
is the mounting. Many older types of couplings were 
mounted on roll necks and pinion shafts which were not 
precisely machined. It is often necessary to modify these 
shaft ends to mount the gear spindle coupling if trouble 
free operation is to be assured. 

\lthough gear couplings have been used successfully 
for many vears, and there are standard catalog types 
available, they should not be considered as a common 
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piece of hardware, but rather a flexible design tool. There 
has been a constant evolution of design and techniques, 
giving the mill designer and operator opportunities for 
flexibility and utility of increasing importance. There 
are significant opportunities to gain operating economies 
by properly considering the couplings involved. For al- 
though the gear spindle coupling may not always be the 
lowest priced initially, it is quite often the most econom- 


ical coupling to use. 


Discussion 


eeeeeeeceooeooeeoeoeoeoeoeoeeeeeoeeeeeeeeeeee 
PRESENTED BY 


FRANK W. ZURN, Vice President-General Manager, 
Mechanical Power Transmission Div., 
Zurn Industries, Inc., Erie, Pa. 


P. HOLLINGSWORTH, Chief Engineer, 
Coupling Dept., Metal Products Div., 
Koppers Co. Inc., Baltimore, Md. 


FRED H. PADDON, Manager of Engineering & Sales, 
Amerigear/Bliss Spindles, Rolling Mill Div., 
E. W. Bliss Co., Salem, Ohio 


ROBERT W. HOLMAN, Division Chief Engineer, 
Tennessee Coal & Iron Div., 
United States Steel Corp., Fairfield, Ala. 


Frank W. Zurn: The fact that gear type couplings 
have outperformed all other types of couplings speaks 
well for their basic design. However, there comes a 
time when they do fail and need replacement. Assum- 
ing that we do not exceed the mechanical design limita- 
tions of the coupling from a misalinement viewpoint, 
there are two fundamental reasons why gear type 
couplings fail. It is therefore important that we recog- 
nize these two fundamentals and design couplings ac- 
cordingly. 

The first fundamental leading to coupling failure is 
the Hertz or compressive loading stress between the 
mating gear teeth. The straight-sided external tooth 
form permits only point contact at the end or weakest 
portion of the tooth, and is generally the limiting factor 
of coupling maximum torque capacity and life due to 
high compressive tooth loading. 

By crowning the flanks or sides of the external tooth 
form, the compressive loading is reduced to a safe 
limit, tooth end loading is eliminated, and the coupling 
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is able to perform its funetion over a greatly extended 
life evecle compared with a coupling furnished with the 
straight-sided external tooth form. 

The second fundamental leading to coupling failure 
is one of lubrication. Today most gear couplings are 
grease lubricated, and if the coupling is provided with 
efficient positive bub seals for retention of the grease, or 
prevention of outside environmental contamination of 
the grease, there is no need in the case of gear couplings 
furnished with crowned teeth, to relubricate for periods 
of at least three to five-year intervals. After three to five 
years it is recommended the coupling be disassembled to 
accurately check connected equipment alinement at 
which time it is also recommended the coupling be relub- 
ricated. The effectiveness of the lubricant is also limited 
by its compressive loading ability, and this load carrying 
ability without allowing metal-to-metal contact of the 
mating teeth is greatly increased when a crowned ex- 
ternal tooth form is utilized. 

The practically unlimited application of gear type 
coupling utilizing crowned flank external gear teeth and 
further refinements of crowning and relieving the tips, 
have proved) most advantageous compared — with 
straight-sided external gear teeth regardless of the 
amount of misalinement a given application might 
require. Other than strict limitations of certain patents, 
why not crown the external teeth flanks of all gear type 
couplings? 

P. Hollingsworth: ‘lo reply to the question of straight 
sides versus curved-flanked couplings, we can state 
that as proved through years of operating experience 
as well as on theoretical considerations, if the coupling 
is otherwise properly designed, the Hertz stresses are 
lower in a straight sided tooth than the commoner 
types of curved tooth. If the gear teeth are spaced at a 
maximum distance within the coupling, substantial 
errors of alinement can be accommodated while main- 
taining less than !5-degree angle of misalinement with 
the gear teeth. Indeed, angles of less than one degree 
still provide surface stresses on a straight-sided tooth 
less than those of the curved-tooth designs. Further- 
more, the straight-sided teeth within these errors of 
misalinement assist in overcoming the second funda- 
mental which you express, that is, problems of lubrica- 
tion. 

It is felt by the writer and again it has been demon- 
strated through the years, that the extremely small 
clearances necessary with a metallic shield are superior 
to the synthetic types which are subject to damage and 
life factors. 

Fred H. Paddon: | would like to ask several ques- 
tions that have been apparent for considerable time 
and are again broached upon by the writer. 


Figure 7 illustrates contact of mating teeth 
at the 4-quandrant action positions of a typical 
straight-tooth coupling operating under angularity that 
Was not specified. It was stated that only two teeth 
maintained contact inthe horizontal plane. If this is true, 
which would provide two teeth in contact for a typical 
60-tooth coupling, at what angle are your standard 
catalog ratings determined, and what capacity re- 
mains at 15-degree angularity? 

The writer and Mr. Zurn in his comments mentioned 
modified teeth for higher angularity, and the many 
methods for accomplishing this by modifying hub 
teeth. With such modifications, to provide adequate 
capacity at say 1!o-degree angle per hub, is the pres- 
ent practice and time spent accurately alining straight 
tooth couplings justified? 

P. Hollingsworth: In answer to the first question 
relative to rating of the coupling, it is necessary to 
assume some amount of error of alinement in construct- 
ing this value. Since it is felt that the misalinement 
which is a function of !'5 degree per gear set is suf- 
ficient for individual practice in alinement of equip- 
ment, there is no derating of the coupling up to this 
value. These rating values take into account the con- 
tact ratio which is accorded by this misalinement. 

In answer to the second question as stated above, 
we believe that the coupling manufacturer is well justi- 
fied in asking the industrial manufacturers to aline his 
equipment with the values shown. It is felt that these 
values are large enough to allow alinement by normal 
shop methods and it is also believed that there are 
attendant difficulties which ean be caused by lack 
of care in alining equipment aside from the possible 
failure of the coupling itself. In many types of couplings, 
large errors of alinement cause dynamic working of the 
seals and short life of this component. Therefore we 
believe that not only are we justified, we feel that it 
is in the area of good shop practice. 

Robert W. Holman: Frequently in the remodeling 
of old mills, and in order to shorten the construction 
period, we sometimes end up with long floating shaft 
couplings to allow for a quick change-over period. 
Assuming that we replace a motor area with an ex- 
tended coupling of 8 to 10 ft, what special design 
problems does this give you as a manufacturer, and are 
we sacrificing any reliability when we do this? 

P. Hollingsworth: Long floating shaft couplings 
impair no particular problem on the coupling manufac- 
ture. Couplings are normally designed to take rather 
heavy side loading, and indeed it is common practice 
to mount sheaves on the coupling. The only caution that 
I would recommend is that cognizance of critical shaft 
vibration be observed. A 
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TENTATIVE PROGRAM 


ssociation of Iron and Steel Engineers 
1959 Annual Convention 


HOTEL SHERMAN 
CHICAGO, ILL. 


SEPTEMBER 28, 29, 30 & OCTOBER 1 


TECHNICAL SESSIONS 


Monday, September 28 
Tuesday, September 29 
Wednesday, September 30 


INSPECTION TRIP 
Thursday, October 1 


TECHNICAL PAPERS 


“The Evolution of the Iron and Steel Industry in South Africa,” by 
Dr. C. M. Kruger, General Manager, South African Iron and 
Steel Industrial Corp. Ltd., Pretoria, South Africa 


“Increased Open Hearth Production with the Use of Oxygen,” by 
T. A. Thompson, Assistant Superintendent Open Hearth, Weirton 
Steel Co., Div. of National Steel Corp., Weirton, W. Va. 


“Automatic Control Systems for Gas Mixing Stations,"’ by J. K. 
Sazavsky, Chief Application Engineer, GPE Controls, Inc., 
Chicago, Ill. 


"Salient Features of Armco’s New Hot Strip Mill, Butler Works,” 
by Cyril H. Roberts, Supervising Mechanical Engineer, and 
Thomas M. Kilgo, Senior Electrical Engineer, Armco Steel Corp., 
Butler, Pa. 


“Automatic Charging System for Assemblying and Handling Raw 
Materials at the Blast Furnace,"’ by John F. Meissner, President, 
John F. Meissner Engineers, Inc., Chicago, Ill. 
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"Is the Fault Always Electrical?,”” by R. J. Byrnes, Senior Electrical 
Engineer, Cutler-Hammer, Inc., Milwaukee, Wis. 


“Sandwich Rolling,” by Howard S. Orr, Project Development Engi- 
neer, Rolling Mills, United States Steel Corp., Pittsburgh, Pa., 
and Frank R. Romeo, General Foreman, Sheet and Stainless, 
Homestead District Works, United States Steel Corp., Munhall, 
Pa. 


“Spray Lubrication of Roll Necks,"’ by Alfred A. Paul, Manager, 
Engineering-Sales, The Brooks Oil Co., Cleveland, Ohio 


"Economic Forecasting in the Steel Industry,"” by R. D. Woodward, 
Analyst for Commercial Research and Industrial Development, 
Bethlehem Steel Co., Bethlehem, Pa. 


"Making Lubrication More Effective as a Weapon in Management's 
War on Wear," by Wayne G. Ritter, President, Ritter Engineering 
Co., Pittsburgh, Pa. 
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“Continuous Annealing Line Drive Systems,” by Richard M. 
Bosshardt, Application Engineer, Iron and Steel Industry Section, 
Application Engineering Dept., Reliance Electric and Engineering 
Co., Cleveland, Ohio 


“Electronic Maintenance Training at Allegheny Ludium Steel Corp.,” 
by Ames C. Haube, Supervisor, Training and Maintenance, 
Electro-Mechanisms Dept., Allegheny Ludlum Steel Corp., 
Brackenridge, Pa. 


“Experiences with Basic Open Hearth Roofs,”” by Howard Parker, 
Division Superintendent Steel Products, Fairless Works, United 
States Steel Corp., Fairless Hills, Pa. 


“The Application of the Mercury Arc Rectifier to Large Reversing 
Mill Drives,"" by M. B. Antrim, Manager, Engineering-Construc- 
tion, Lukens Steel Co., Coatesville, Pa. 


“Filtration in the Iron and Steel Industry,"” by John R. McCoy, 
Manager of Technical Service, Indiana Commercial Filters 
Corp., Lebanon, Ind. 


“Experience in Cleaning Blast Furnace Gas with the Orifice Washer,” 
by G. E. Reid, Utility Engineer, Steam Efficiency and Combustion 
Dept., Pittsburgh Works Div., Jones & Laughlin Steel Corp., 
Pittsburgh, Pa. 


“The Selection and Use of a Water Soluble Rolling Oil,” by Paul 
W. Coffman, Assistant General Superintendent, Riverdale Plant, 
Acme Steel Co., Chicago, Ill. 


“Powder Lancing in Steel Mill Operations,"’ by C. B. Milton, Project 
Engineer, Development Laboratory, Linde Co., Newark, N. J., 
and L. F. Keel, Engineering Service Representative, Linde Co., 
Pittsburgh, Pa. 


“Design Data for Bearings of Nylon, Acetal, and TFE-Filuorocarbon 
Resins,” by G. S. Hudson and L. H. Gillespie, Polychemicals 
Dept., E. |. du Pont de Nemours & Co., Inc., Wilmington, Del. 


“Basic Refractories—1959," by Mervin A. Fay, Manager, Basic 
Sales, General Refractories Co., Philadelphia, Pa. 


"Performance Characteristics of a Rectifier Powered Plate Mill,” 
by J. E. Peebles, Application Engineer, Metal Rolling & Processing 
Engineering, General Electric Co., Schenectady, N. Y., and C. E. 
Rettig, Manager, Rectifier Circuit Development, General Elec- 
tric Co., Philadelphia, Pa. 


“Electrical Power Demand Regulating System at Geneva Works,” 
by W. H. Strate, General Supervisor—Electrical Engineering, 
Geneva Works, Calumbia-Geneva Steel Div., United States 
Steel Corp., Provo, Utah 


“Technology of Basic Brick,” by George R. Eusner, Division Chief— 
Refractory and Mineral Technology Div., Applied Research 


he 
Laboratory, United States Steel Corp., Monroeville, Pa. 


-_ 
“Blowing Methods in Steelmaking,” by G. M. Yocom, Assistant to 


General Manager, and L. Xidis, Wheeling Steel Corp., Steuben- 
ville, Ohio 


“Feed Back Automatic Gage Control for Hot Strip Mills,” by T. H. 
Bloodworth, Chief Systems Engineer, Electrical Application Dept., 
E. H. Christian, and J. H. Stoltz, Engineers, Metal Working Sec- 
tion, Control Dept., Allis-Chalmers Manufacturing Co., Milwaukee, 
Wis. 


“Lubrication of Republic's 45-In. Slab Mill," by Walter J. Roden- 
berger, Lubrication Engineer, Cleveland District, Republic Steel 
Corp., Cleveland, Ohio 


"Fairless Works, Sheet and Tin Division, Industrial Wastes Treat- 
ment,” by William A. Sech, Technical Coordinator, Mainte- 
nance and Utilities Div., Fairless Works, United States Steel Corp., 
Fairless Hills, Pa. 


"Material and Design Defects in Forged Steel Rolls,"" by A. A. 
Bradd, Co-ordinator of Rolls, Midvale-Heppenstall Co., Nice- 
town, Philadelphia, Pa. 


“Expansion of Inland’s No. 3 Open Hearth Shop,” by Richard G. 
Phelps, Superintendent No. 3 Open Hearth, Indiana Harbor 
Works, Inland Steel Co., East Chicago, Ind. 


"Inland’s New Automatic Slabber,”” by E. R. McGaughey, Super- 
intendent No. 3 Blooming and No. 4 Slabbing Mills, and R. J. 
Beeswy, Superintendent Electrical Dept., Indiana Harbor Works, 
Inland Steel Co., East Chicago, Ind. 


“Hard Surfacing Blast Furnace Bells, Hoppers, etc.,"" by Roger Fluck, 
Assistant Superintendent, Weldment Dept., and Charles W. 
Dunn, Welding Supervisor, Bethlehem Plant, Bethlehem Steel 
Co., Bethlehem Pa. 


"Problems in Engineering in the 1955-1958 Inland Steel Company 
Expansion Program,” by Irwin Rosenak, Chief Engineer, Inland 
Steel Co., Indiana Harbor Works, East Chicago, Ind. 


“Automatic Programming Control for Rolling Mills,"" by W. M. 
Brittain, Manager, Digital Programming Development Section, 
Westinghouse Electric Corp., Buffalo, N. Y., and A. W. Smith, 
Development Engineer, Metal Working Section, Industrial Engi- 
neering Dept., Westinghouse Electric Corp., East Pittsburgh, Pa. 





“Filtering Air for Steel Mills,”” by C. D. Wright, Steel Mill Application 
Specialist, Air Filter Div., American Air Filter Co., Louisville, Ky. 


HOTEL RESERVATION 


Make your room reservation directly to the Hotel 
Sherman, giving time of arrival, length of stay and type 
of accommodations desired. Reservations should state 
that they are for the AISE Convention. If the hotel is 
unable to take care of you, it will forward your request 
to the Chicago Convention Bureau, who will place you 
elsewhere. 
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Pictorial Roundup 
AISE Western Meeting 


HOTEL UTAH 
SALT LAKE CITY, UTAH 


June 1, 16, 17, 1959 


VTEELMEN from 20 states and three foreign coun- 
tries were among the 435 registrants attending the 
AISE Western Meeting at Salt Lake City, Utah, June 
15, 16 and 17. 
The technical sessions, which were devoted to topics 






















BREAKFAST HUDDLE between authors and chairmen — 
W. L. Murphy, C. A. Bailey, R. L. Dowell (seated), J. E. 
Kraske, A. C. Cooper and H. S. Hall. 
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of primary interest to western steelmen, were well at- 
tended throughout. Four hundred attended the informal 
stag banquet on Tuesday, June 16, and were welcomed 
by Utah’s Governor, George D. Clyde. Guest speaker 
was Leslie B. Worthington, President, Columbia- 
Geneva Steel Div., United States Steel Corp. (Text of 
Mr. Worthington’s address begins on page 136 of this 
issue). 

A unique feature of the three-day meeting was a 
western barbecue sponsored by the Utah District See- 
tion for the AISE men and their ladies at Alpine Rose 
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LINEUP of technical session members—W. Truxton Lodge in Big Cottonwood Canyon. 


Purvance, C. K. Mader, Ing. Juan Celada, W. H. Kinney, 
R. Lawrence, Jr., R. E. Powers and J. W. Carlson. 

“THIS IS THE PLACE’’—Chairman William Brill 
(seated, center) points out an item of interest to A. J. PAUSE BEFORE WORKING by H. S. Maxwell and T. G. 
Mosso, W. E. Harris (seated), and R. D. Hancock, E. H. Simison (seated) and F. F. Argust, R. A. Phillips, L. E. 
Peirce and N. L. Bock. Ringger and G. A. Jedenoff. 
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R. Lawrence, Jr. discusses 
the HyL sponge iron process. 


Registrants crowd meeting room for paper presentation 
at initial technical session. 


L. E. Ringger uses pointer 


John Carlson (Colorado Fuel and Iron Corp.), Sid Young 
(Blaw-Knox Co.), Lou Such (Allegheny-Ludium Steel 
Corp.) and George Koss (Columbia-Geneva Steel Div., 
U.S. Steel Corp.) engage in some shop talk. 


Hon. George D. Clyde, Governor of the State of Utah, 
Emil Kern, President of AISE, and Leslie B. Worthington, 
President of Columbia-Geneva Steel Div., U. S. Steel 
Corp., get acquainted at the reception for speaker’s 
table guests, preceding the banquet. 


to supplement his paper. 


W. R. Smith, Harold Gumma and Frank Corey (Colorado 
Fuel & Iron Corp.), Ruben Finkelstein (Southwest Steel 
Rolling Mills) and Virgil Morris (Colorado Fuel & Iron 
Corp.) are caught as they take a break between sessions. 


Lawrence F. Black, Manager of Columbia-Geneva’s Utah 
operations, and Charles C. Morgan, General Superin- 
tendent of Geneva Works chat with Frank Argust, Super- 
intendent, Industrial Engineering, Colorado Fuel and 
Iron Corp. 


Part of the overflow crowd that attended the stag banquet. 








hind the accomplishments of the Utah pioneers, whose 
accomplishments represent the real cradle of the West- 
ern steel industry. 

The Utah pioneers were dedicated to the same thing 
we seek today—pursuit of truth. They were not day 
dreamers nor would they have been interested in mod- 
ern-day tranquilizers to lessen the tension of challenge. 
They recognized the oppressive tasks ahead and had no 
time for pessimistic complaint. They desired a better 
life and were willing to toil for it. 

Among them were men with engineering minds. They 
recognized that survival demanded tools for building 
their communities. They realized that iron was of prime 
importance and this was summed up in a few words by 
that great leader, Brigham Young, when he said, “Iron 
we must have; we cannot well do without it.” 

Less than three years after the first Mormon pioneers 
arrived in the valley of the Great Salt Lake, an explor- 
ing expedition set out southward and, under the leader- 
ship of Parley P. Pratt, discovered what he described as 
“a hill of the richest iron ore’ in Southern Utah. 

A eall for volunteers went out in 1850 and read, 
“They are wanted. . .to repair to the valley of the Little 


A CHALLENGE TO ENGINEERS 


by Leslie B. Worthington, 
President 

Columbia-Geneva Steel Div. 
United States Steel Corp., 
San Francisco, Calif. 


Talk presented before the annual 
banquel of the 1959 Western Meeting 
of the AISE, Salt Lake 

City, Utah, June 16, 1959. 


| Rima for the steel industry’s remarkable ad- 
A vancement is not confined to any one group. It is the 
result of a joint effort on the part of all. The role of engi- 
neering is well understood by those who have spent most 
of their working lives in an industry so dependent on 
engineering. But how many citizens realize the ex- 
panded role demanded of our engineers today? 

Benjamin I. Fairless once said, “I believe that in 
every part of our society, America needs as never before 
the disciplined mind of the trained engineer—a mind 
that is eternally dedicated to the pursuit of truth, and 
rigidly governed by the facts of our national life.”’ 

These words gain in significance as national and inter- 
national events unfold around us. The disciplined mind 
of the trained engineer can serve as a stabilizing force 
provided he faces up to the challenge of protecting and 
defending the basic philosophies of freedom that have 
endowed this nation’s greatness. 

These basic philosophies were the driving force be- 


136 


Salt Lake without delay; there to sow, build and fence, 
erect saw mill and grist mill, establish an iron foundry 
as speedily as possible.”’ 

They did move speedily, and on December 16 of that 
year a colonizing company of 118 men, 30 of them ac- 
companied by their families, left Provo and’ journeyed 
by ox team to the iron region where Cedar City was 
born as an iron manufacturing colony. 

The years that followed were marked by a long series 
of trials and tribulations. In the summer of 1852, the 
first pig iron produced west of the Missouri River was 
made in a crude blast furnace built in Coal Creek 
Canyon. 

Despite high hopes, the venture failed, Indians took 
to the warpath, and a destructive flood wiped out the 
entire project. But these were men of courage and a year 
later they tried again and soon were producing iron. 
This effort failed because of lack of fuel and the freezing 
of the water power source. 

It was ten years later before the pig iron industry was 
established at Irontown, near Cedar City. This newly 
formed company failed subsequently, and the next 
phase came in 1915 when Utah Iron and Steel Co. was 
formed and built a small plant at Midvale. Cancellation 
of government contracts at the end of World War I 
brought liquidation of this company. 

In 1922, Columbia Steel Co. of California entered the 
field, built a blast furnace and coke ovens at Ironton, 
just south of Provo, and purchased coal deposits in Car- 
bon County and iron ore deposits near Cedar City. The 
rest of the steel industry’s history in Utah is well known. 
Yet today, just 117 years after those first Herculean 
efforts of ironmaking, we stand in awe of those early 
pioneers and their hopes for the future. 

We are proud of the fact that Utah today reflects its 
pioneering heritage. We are proud of pioneering accom- 
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plishments in steelmaking techniques at our Geneva 
Works, where we have had such notable firsts during 
recent years as the prefabrication and move-in tech- 
nique of the open hearth furnace. Our nitrogen plant at 
our coke oven and coal chemicals division is the first of 
its kind to be installed and operated in a steel mill in the 
United States. 

Before getting carried away with our own engineering 
prowess, we must hasten to say that our people are the 
first to give boundless credit to the engineering know- 
how of other companies who have joined in the efforts. 
The technological advancements created by our sup- 
pliers, who very often are our customers too, have con- 
tributed immeasurably to our industry’s progress. 

Technological progress knows no limits. A visit to 
United States Steel’s modern research center at Mon- 
roeville, Pa., is a dramatic illustration of the engineer’s 
and scientist’s never-ending search for truth. In this 
atmosphere, the search for new and better processes, 
improved products and better methods of production 
continues as relentlessly as the driving force of our pio- 
neers. 

The fruits of research have become part of our lives, 
and, all too often taken for granted. The men in our 
laboratories do not sit back and rest on their laurels. 
In this fast moving world they are confronted daily 
with the need for ever-improved products to meet the 
demands of troubled peacetime. The space age is only 
beginning and where it will end is anyone’s guess. But 
it will be shaped, in great measure, by the dedication of 
scientists and engineers. 

Yet these men cannot confine themselves to their re- 
search centers and laboratories. They cannot. shield 
themselves or be shielded from the day-to-day events 
on the national or international scene. As Mr. Fairless 
said, their minds must be “rigidly governed by the facts 
of our national life.”’ 

The profit motive is one of the “facts of our national 
life” that is worthy of the attention of all good engineers 
and all good citizens. 

The word ‘profit’? is now getting its fair share of 
political attention. Some legislators in the halls of Con- 
gress add their voices to the theme song, ‘‘Put the pinch 
on profits.” 

Profits are excessive, they say. Profits cause inflation 
and breed recession. Profits, in short, are the root of all 
evil, and only by enforcing employers to put a larger 
part of profits in the pay envelopes of employees can the 
economic salvation of the nation be achieved. 

Let us stop right here and look at the situation in 
which our country finds itself. Can we afford to have 
this internal discord? Can we afford to have a deep mis- 
understanding of this kind? And if differences of this 
nature are a mistake, who is going to suffer from them? 
Just businessmen? Just workers? Just engineers? Or 
could it be that everybody will suffer? 

In order to answer those questions we are going to 
sketch, in a few broad strokes, some historical baek- 
ground. 

One hundred years ago, the West was a great frontier 
section of our nation. Buffalo roamed the Great Plains, 
and Indian war whoops sounded in the West. Oil was 
practically unknown, and steel, a scarce commodity, 
was measured in pounds instead of millions of tons. And 
when Andrew Carnegie was born, for example, it sold 
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for $500 a ton. 

Machines supplied only 35 per cent of the productive 
effort. Animal effort provided for more than half, and 
human muscle for the rest. 

Then came the invention and development of modern 
steel processes. From the mouth of the bessemer con- 
verter steel poured in a flood—steel for plows, reapers 
and binders—steel for barbed wire to fence in great herds 
of cattle—steel for railroad tracks and bridges to knit to- 
gether our broad land—most important of all, perhaps, 
steel for the tools of industry, for the machines that 
would multiply the strength of men and raise them from 
muscular pygmies to productive giants. 

In less than fifty years the United States became the 
foremost producer of steel in the world and the world’s 
leading industrial nation. 

Was this because of our great wealth of natural re- 
sources? Not at all. We had no corner on the world’s raw 
materials. But we did have a climate of economic and 
political freedom, an adventurous spirit of risk and an 
insatiable competitive urge that drove us up and up to- 
ward the industrial summit. 

Industrial tools were the instruments of our progress. 
By 1900, machines were supplying more than 73 per 
cent of our productive effort, animals were supplying 
about 22 per cent and man only five per cent. Today 
machines provide 99 per cent of the effort, and man only 
about one per cent. 

As a result, our well-being has moved to unheard of 
heights. In two world conflicts our leadership in produc- 
tion has swung the balance in favor of democracy. Since 
World War II we have shared more than $60,000,000,- 
000 of our wealth and our know-how, with our friends 
in many parts of the world. 

What has been the effect of this? All over the world 
we are witnessing a surge of peoples seeking to better 
their lot in life through the acquisition of better indus- 
trial tools. This is evident in Latin America, in Europe, 
in the Middle East, in Africa, in Russia, in India, in 
China, in Japan. 

Now this is all very fine, but what would be the result 
if these other nations raised their technology to our level 
and we stood still? There are more than one and one- 
half billion people on the continent of Asia alone. If 
they developed an output in proportion to ours, there 
certainly would be no market for our products abroad, 
and possibly of more importance, they could flood our 
domestic markets with goods at prices we could not 
meet. 

So we must think constantly in the terms of more 
tools and better technology and the need for continuing 
scientific and engineering improvement. 

Never before has the hard fact been driven home in 
such convincing fashion that we must compete or die. 
Being even second best in technology is not good enough, 
for what we accomplish in the vital sciences could deter- 
mine our survival. 

Metallurgy is a good example of a rapidly advancing 
technology which has already passed through two stages 
of progress, and is just now entering a third. Its first 
stage was when man began to understand the chemistry 
of steel and to develop steels according to chemical com- 
position. Its second stage was when metallurgists, with 
the aid of the microscope, began to see and understand 
changes in the properties of steel. 
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Now, as we enter into the new era, metallurgists are 
enturing into the tiny universe of the atom to study the 
fundamental structure of metals. 

\lready, in the laboratory, technicians have produced 

single crystal of pure iron in the form of a filament 
with the tensile strength approaching 2,000,000 psi. 
This is more than seven times the strength of the 
<trougest steels existing today. 

Why is steel of so much greater strength needed? For 
the space vehicles that will take us beyond the moon 
nto the far reaches of outer space. If a steel could be 

vide twice as strong as today’s steel, the weight of the 
rocket could be cut in half or the payload greatly in- 
creased 

Thus, our adventures into the tiny universe of the 
tom are speeding our ventures into the vast universe 
7 space 

It is our fervent hope that we will be able to make 
equally good strides in the fields of polities and eco- 
nomics 

We have tried to point out how necessary it is that 
we accept the positive value of profits as an essential 
part of our national life. Seientifie advancement alone 
cannot provide the answer to more and better tools. 
This is where profits fulfill their essential role. 





























AISE Special Meeting 


Detroit Section 


Windsor Hotel 
Sault Ste. Marie, Ontario, Canada 
August 13 and 14 


e Inspection trips to Algoma Steel Corp., Ltd. and Mannesmann 
Tube Co., 2:00 p.m., August 13 and 14. 


e Technical papers by representatives of Algoma Steel and 
Mannesmann Tube, 10 a.m., August 13 and 14. 


e Dinner—Address by D. S. Holbrook, President, Algoma Steel 
Corp., Ltd., 6:00 p.m., August 14. 


Charter airplanes wil! be available for sightseeing trips to the iron ore mines. Charter boats will 
also be available for trips down the St. Mary's River, or up through the ‘Soo Lock” to Whitefish Bay. 


Golf and fishing will be arranged for those wishing to stay over the weekend, August 15 and 16. 
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Just as profits wisely used will give us better tools, 
improved efficiency, reduced prices, expanding markets 
and more jobs; lower profits mean fewer or poorer tools, 
lowered efficiency, higher prices, shrinking markets and 
fewer jobs. 

We are speaking of tools in their broadest sense; we 
mean not only hammers and saws, but machinery of all 
kinds, factories, the sources of raw materials, buildings 
and facilities of research, means of transportation and 
communication—inventories, working capital and all 
the assets necessary to the process of production. 

If we sincerely believe in the principles which have 
been outlined here, we would like to leave one final 
thought. It seems that our greatest challenge lies in 
what we are going to do as individuals, as economic 
groups and as a nation, in the face of a changing world. 

Certainly, there is nothing original in the principles 
which we have been discussing. If there is anything new 
in the picture, it is that we have been sitting back with 
the fond hope that somebody else would shape our fu- 
ture ina way that would be satisfactory to us. That will 
never happen. If we want to hold what we have and pro- 
vide any kind of a guarantee for the future, we must be 
willing to stand up and be counted and to speak loudly 
snd firmly for what we believe. A 
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TRIPLE-FIRED CONTINUOUS 


REHEATING FURNACES 
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Two completely automatic gas-fired Rust furnaces, designed 

and constructed for the new 44” strip mill at J&L’s Aliquippa 

Works. Each furnace heats cold slabs to rolling temperatures 

at a rate of approximately 150 tons per hour. Furnace tem- 

peratures range from 1650° F. at the entry end to about 

2400° F. at the discharge end. The internal dimensions of 

the furnace are 26’ wide x 92’ long. There are 26 burners in 

a -* each furnace, arranged in three zones. One set is at the 
WE WHOLE VO8 discharge end, one set is above and one below the primary 
heating zone. Metallic recuperators help to boost capacity 

1s 2NE JOB WITH A and minimize fuel consumption. 
‘RUST PACKAGE CONTRACT” 


This zone-fired type of Rust furnace is used by virtually all 
on ee eet Ganreen strip mills throughout the world. Rust also builds all other 
rom original idea through furnace 
start-up. One responsibility for 
design, manufacture, erection and us about your requirements. 
initial operation. One overhead and 
profit (with substantial savings to 


you) on all phases of the work, Rust Furnace Company 


including wiring and piping. 


types of metallurgical furnaces, designed for any fuel. Consult 


930 FORT _DUQUESNE BOULEVARD, PITTSBURGH 22, PA. 
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BIG REASONS WHY 


T 3 MULTICLONE DUST COLLECTORS 


l/” COST LESS TO MAINTAIN... 
i“ ARE FAR SIMPLER TO SERVICE! 















When you buy dust collection equipment, don’t stop with a comparison 
of initial cost only. Compare also the costs and simplicity of keeping your 
dust collector at top-notch efficiency throughout the years. To the out- 
standing advantages of Multiclone’s unique operating features, add the 
low cost and easy maintenance of this equipment and you'll see why 
Multiclones are the leading choice wherever centrifugal types of dust 
collectors are the most practical solution. 
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Compare the above advantages with any com- 3 Backed vie of — now Non” os reader ection! 
petitive equipment and you'll readily see why wide ore e * , pr fy ash © 
Multiclones are the logical choice for your partic- fits ot precipita’ field © ” 
ular operations, too. There’s a Multiclone repre- page jy-tech™ 
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sentative near you who will gladly supply further 
details to fit your individual requirements. No 


obligation, of course! Send for descriptive literature 


on Multiclone equipment. 


WESTERN 


I BOZO LP LTA TION 





MULTICLONE Mechanical C 
CMP Combination Unit 


DUALAIRE Jet-Cleaned Filters 


THERM-O-FLEX Hi-Temp Filt 


TURBULAIRE-DOYLE Scrubbers 


HOLO-FLITE Processors 


4|-TURBIANT Heaters 
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STTRELL Electrical Precipitators 


CORPORATION 
Engineers and Constructors of Equipment tdr Collection of Suspended Material trom Gases and Equipment for the Process Industries 


LOS ANGELES 54 +» NEW YORK 17 + CHICAGO 2 + PITTSBURGH 22 + ATLANTA 5 + SAN FRANCISCO 4 
Representatives in all principal cities 


Precipitation Company of Canada Ltd., 8285 Mountain Sights Avenue, Montreal 9 
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Figure 1— Coke production at Pittsburgh Steel Co.’s 
Monessen (Pa.) works was increased from 1340 to 1700 tons 
per day by the addition of these 19 new by-product coke 


ovens, shown under construction. 


Pittsburgh Steel Completes 
3-Year Expansion Program 


C' YMPLETION of an eight-year, 
$111,000,000 expansion and im- 
provement program at Pittsburgh 
Steel Co. has given the 58-year old 
steel producer one of the most 
modern steelmaking units in the 
industry. 

The first part of the two-phase 
program saw the construction of new 
hot and cold sheet mills at the 
Allenport (Pa.) Works to put the 
company in new, profitable markets. 

The second, and more recent part 
of the program, made Pittsburgh 
Steel a basic producer with com- 
pletely rebuilt blast furnaces and 
open hearths as modern as any in 
the country. 

A large factor in the program to 
reduce production costs was con- 
struction of a $6,000,000 billet mill 
at the Monessen (Pa.) Works. This 
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modern, six-stand, continuous 30-in. 
mill, duplicated by one other steel 
producer, provides increased capac- 
ity and greater flexibility of rolling 
schedules. 

Some other highlights of the re- 
building program are: 1. A 50 per 
cent increase in coal unloading fa- 
cilities on the Monongahela River at 
Monessen was accomplished. Now 
20 loaded barges can be moored at 
one time. This coal is converted 
into metallurgical coke and_ by- 
products in Pittsburgh Steel’s bat- 
tery of 93 coke ovens. Nineteen new 
by-product ovens were added in 
recent years, as well as auxiliary 
equipment. 

The increased coke capacity is fed 
into three blast furnaces where more 
than $11,300,000 has been spent for 
modernization since 1951. This in- 


Figure 2 — The new $6,000,000 mill takes steel blooms and 
rolls them from 8 x 9 in. down to 4-in. squares. It also pro- 
duces rounds of various sizes for seamless tubes. At present 
these round sizes range from 4% to 75% in. 


vestment has paid off in increased 
production of molten iron. 

Several modifications have in- 
creased the tonnage of the open 
hearth department to 130,000 tons 
per month. All 12 open hearth 
furnaces have been reconstructed 
from 150 to 220-ton capacities. 

Another important phase of the 
rebuilding program was enlarging 
soaking pit capacity to handle all 
ingots produced by the open 
hearths. This was done by installing 
five new blocks of soaking pits. 

Ingots are rolled into either slabs 
or blooms on the new, modern, 
46-in., high-lift blooming-slabbing 
mill. This 7000-hp mill can make 
either blooms for conversion into 
bars, billets or tube rounds or it can 
produce slabs for conversion into 
sheets. 

Slabs go to the new hot and cold 
sheet mills. Blooms go to the new 
30-in. billet mill where they are 
reduced to billets or tube rounds. 
Tube rounds also go to Allenport 
for conversion into tubes. Billets 
are made into wire rods, wire or 
wire products. 

The improvement program has 
important segments in the planning 
stage or on the drawing boards. 
Such a future project is the con- 
struction of a new iron ore sintering 
plant. 

Thus, Pittsburgh Steel, the 58- 
year old company that at one time 
produced an overabundance of 
semifinished products, today has a 
product mix better slanted toward 
profitability. a 
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Figure 1 — New Universal-Cyclops stainless steel strip finishing plant is located at Coshocton, Ohio. 


New Plant at Coshocton, Ohio, 


NIVERSAL-CYCLOPS — Steel 

Corp. of Bridgeville, Pa., re- 
cently opened a new stainless steel 
strip plant at Coshoeton, Ohio, with 
a capacity of 20,000 tons per vear 
which will more than double the 
company’s over-all strip producing 
cCupac4ity This plant represents a 
major step in the company’s expan- 
sion plans. Over $8,000,000 has been 
invested to date and firm comimit- 
ments have been made for the ex- 
penditure of an additional $5,000- 
OOO at the Coshocton plant during 
this vear 


This new plant supplements the 
company’s stainless strip producing 
facilities at Bridgeville, Pa., and will 
permit increased emphasis of the 
Bridgeville plant on all types of 
specialty steel strip. The company 
currently produces high speed and 
tool steel strip, high temperature 
metals strip and magnetic metals 
strip, as well as stainless strip at the 
Bridgeville plant. 

Located on a 649-acre tract of 
level land four miles south of Co- 
shocton, Ohio, the new plant has 
137,000 sq ft under roof and an ad- 
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ditional 76,000 sq ft under construe- 
tion. The buildings and production 
equipment are of the most modern 
design, planned and constructed so 
that further expansion can be easily 
integrated. 


Expands 


A 30-in. four-high reversing mill 
with ultra-modern controls cold re- 
duces stainless strip up to 24 in. wide 
down to thicknesses of 0.012 in., in 
a series of reductions at speeds up to 
1000 fpm. Main mill drive is rated at 


Figure 2 — The ultra-modern controls on this new four-high reversing 
mill permit reduction of stainless steel strip to extremely uniform thick- 
nesses down to 0.012 in. It processes coils weighing up to 18,000 Ib at 


speeds up to 1000 fpm. 
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Figure 4— One of the longest (over 600 ft) and most modern annealing and pickling facilities in the industry, this line of 
precision equipment handles two coils of stainless steel strip simultaneously, each up to 24-in. wide and weighing up to 


18,000 Ib. 


Universal-Cyclops Stainless Strip Capacity 


1250 hp, and a 500-hp motor drives 
each reel. Coils weigh up to 18,000 
Ib. 

A new two-high temper mill pro- 
vides the proper hardness and lus- 
trous surface finish to satisfy custo- 
mers’ needs. Mill drive is 350 hp and 


reel drive is 300 hp. The plant in- 
cludes a 623-ft intermediate gage 
two-strand stainless strip anneal- 
ing and pickling lines in the industry, 
which operates at speeds from 10 to 
80 fpm. Line includes levelers, auto- 
matie coil welders, a 40-ft looping 


Figure 3— Modern two-high temper mill assures correct hardness and 
brings out the luster of stainless steel strip. Controls of advanced design 


insure surface finish. 
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pit, annealing furnace, grit blasting 
machine, pickle tanks, inspection 
tables and recoilers. Supplementary 
annealing and pickling lines for 
light (0.010 to 0.050 in.) and heavy 
gage strip are under construction. 
Light gage line will operate at 10 to 
100 fpm and will have same equip- 
ment as intermediate line except a 
descaling tank replaces the grit 
blasting machine. Additional mills 
and equipment are now in the engi- 
neering and planning stages. 

The raw material for this plant is 
hot rolled coils of stainless steel 
strip. The hot rolled coils will soon 
be supplied from the modern con- 
tinuous strip mill at the Mansfield, 
Ohio, plant of Empire-Reeves Steel, 
a subsidiary of Universal-Cyclops. 
Temporarily, the Bridgeville plant 
is supplying most of the hot rolled 
coils for this plant and limited quan- 
tities of wider coils are obtained 
from other sources. Plans have been 
made for the installation of a large 
electric furnace melt shop at Mans- 
field. This new melt shop will permit 
the production of stainless steel in- 
gots and should be in operation be- 
fore the end of 1960. A 


143 























Figure 1 — Weight of complete crane is approximately 136,000 Ib. 


eight Savings Dictate Aluminum Crane Design 


f ho of the largest, heavy-duty, 
industrial overhead traveling 
cranes ever built, using aluminum 
alloy for major component struc- 
tures, and among the very first ever 
to be plant of 
other than an aluminum producer, 
have just been completed by the 
Harnischfeger Corp., Milwaukee, 
Wis., for the U. S. Navy Yard at 
Portsmouth, N. H. 

The huge cranes have a span of 
102 ft-3 in. with a 15 ft spread 
across the bridge girders. Each crane 


installed in the 


is equipped with an all alummum 
trolley frame carrying a main hoist 
of 45-ton capacity and an auxiliary 
hoist of 5-ton capacity. The main 
bridge girders are of box-type, all- 
welded construction and like the 
trolley frames, bridge end-trucks, 
cabs, platforms, railings, supports, 
machinery mounting brackets, walk- 
ways and ladders are all aluminum 
Without the electrical equip- 
dO per cent of the material 


alloy 
ment, 
weight of the cranes is aluminum. 
The two cranes when installed will 
operate on a common runway and 
are provided with a special device 
for locking them together. When 
locked together, the two cranes will 
be using a all-aluminum 
“equalizer lifting beam” capable of 
handling lifts of approximately 90 


special 
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tons. The two cranes will be in- 
stalled on a second of three crane 
runway levels one above the other 
within the same building. 

In announcing the completion of 
the two new aluminum cranes, and 
their installation in a plant other 
than that of a major aluminum 
producer, a company spokesman 
reported that Harnischfeger pre- 
viously built approximately 20 
cranes employing various aluminum 
components for all of the different 
major aluminum producing com- 
panies. In addition, Harnischfeger 
itself has an aluminum crane in- 
stalled in one of its large machinery 
bays, where it has been undergoing 
constant tests and = observation 
under actual heavy-duty working 
conditions for more than two years. 

[In fabricating the two new units, 
the Harnischfeger Welding division 
and metallurgical department 
worked with the U.S. Navy Bureau 
of Yards and Docks and the alumi- 
num material suppliers in perfecting 
new techniques of aluminum weld- 
ing and cutting for greater bonding 
strength in welded structures than 
heretofore possible. 

In a few of the instances, where 
parts of the crane must be readily 
removable for maintenance pur- 
poses, some of the 1-in. diam bolts 


and accompanying washers, lock 
washers and nuts were of aluminum 
alloy. 

Wherever aluminum crane parts 
were mated to steel, such as on the 
bridge and trolley wheel trucks, 
electric motor frames and gear cases, 
a special nonconductive coating 
material was applied at the joints 
to prevent corrosion from electro- 
lytic action between the different 
metals. 

The two Navy cranes were val- 
ued at approximately ~ $250,000. 
While this figure was somewhat 
higher than comparable cranes em- 
ploying steel throughout their con- 
struction, a substantial savings was 
accomplished by the Navy in that 
they did not have to expend funds 
to strengthen their existing shop 
structure or reinforce present foun- 
dations to accommodate the re- 
quired increase crane capacity. The 
two new aluminum cranes provide 
more than the needed increase in 
capacity with an approximate 
savings of 40 per cent in weight. 

Other savings and operating ad- 
vantages anticipated from the alu- 
minum cranes are less shipping as 
well as lower installation 
easier control and faster movement 
of cranes and material with less 
power. A 


costs, 


Iron and Steel Engineer, July, 1959 
























































SINVYD ONIATOAIY 3IY153I13 GNV SISIOH GNV 
SINVYD ONITZJAVYL GVIHYIAO 319193913 JO S¥IaTING GNV SYINSISIA 


OIHO ‘(GNW13A319) ASHONOTIM 
°‘2Ul “ANWdWO)D 8 ONINMOUG “A YOLIIA 


gAsinbur yxeu unoA aapy am Anw 
‘yupjd sespysind ayy ur Buriwasid spuppunjs pup 


sa2uasajaid BurAyisads yo Ayiunysoddo ayy 4ayo oOsjp 


‘2uy “OD 9 Buiumoig *y 10421A Aq ying saupi> odAy yjiw 
‘suoypoyioads °3°S*|"w Aq posinbas sp pauBisap Ajjo21spg 





SINV4) JdAl TIIW 
ONINMOU’G °Y YOLIIA 


lron and Steel Engineer, July, 1959 








by R. E. Buckholdt, Manager, 


Furnace & Kiln Div., Selas Corporation of America, Dresher, Pa. 


Large Gas Radiant-Fired Kettle Improves 


( a of the country’s largest rail 
products millsBuffalo Steel 
Tonawanda, N. Y.-—1m- 


proved the all-around efficiency of 


( orp : 


its galvanizing practice by use of 
gas-fired radiant heating. ross loss 
was reduced, production rate Was 
inereased and a uniformly coated 
product is now assured. 

Buffalo Corp. 
Muthy forms of rolled products such 


Steel produces 
| 


as high strength angles, merchant 
bars, complete fencepost and sign- 
post sections, and subpurlins used 
in several forms of precast slab and 
poured concrete construction roof. 
Other geometric sections are rolled 


Figure 1— Galvanizing department view shows pickling, 
rinsing and fluxing tanks in foreground, and galvanizing 
kettle and hydrofluoric tank in background. 
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to order. 

These products are rolled from 
used railroad rails. Rerolling serves 
to enhance physical properties, pro- 
ducing a finer grain structure. 

Many of the finished products 
such as posts and subpurlins require 
a galvanized coating and = galva- 
nizing is the final step in the manu- 
facturing process that is rigidly 
controlled to maintain high product 
quality. After the rail is sheared 
lengthwise, the head, flange and 
web are rolled into sections best 
suited to each shape. The finished 
products are stamped and sheared at 
this point. Finished rolling tempera- 


tures and subsequent cooling are 
rigidly controlled for optimum prod- 
uct quality. 

The products which require gal- 
Vanizing were previously sent out 
for dip coating. Recently, however, 
a complete, fully equipped galva- 
nizing department has been estab- 
lished to provide better control of 
product quality. 

Posts, subpurlins and — similar 
products are racked before starting 
through the galvanizing line. After 
racking, the posts are pickled free of 
rolling seale, then transferred into a 
rinse tank to remove excess acid. 
From the rinse tank they are placed 


Figure 2 — Galvanizing furnace is ready for shipment from 
plant with refractory lining and burners in place, and 
completely piped with mixers and valves. 
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Galvanizing and Lowers Cost 


in a tank containing a fluxing com- 
After the parts are removed 
from the fluxing bath, they are 
given « short drying cycle before 


pound. 


being immersed in the galvanizing 


bath. 

The galvanizing kettle, 4 ft wide, 
tft deep and 21 ft long, is set into a 
furnace 5 ft-7%¢ in. deep, 9 ft-1 5 in. 
wide and 26 ft-2 in. long. This 
furnace was factory-built | and 
shipped from Selas’ plant com- 
pletely shop-assembled. 

The kettle is heated by two rows 
of duradiant burners set in the 
side-walls of the furnace. Although 
these burners fire at close proximity 
to the kettle wall for efficient heat 
transfer, the heat is applied uni- 
formly and prevents localized over- 
heating or hot spots 

Fach radiant burner consists of a 


Figure 3 (left) — Interior of galvanizing furnace before in- 
stallation of kettle. 
Figure 4 (right) — Radiant (infrared ) heat provides uniform 
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ceramic cup into the center of which 
the gas-air mixture is introduced. 
By burning the mixture against the 
burner cup-shaped refractory sur- 
face, the surface becomes inecan- 
descent and beams radiant heat to 
the kettle. Combustion is completed 
within the cup so that there is, in 
effect, a controlled furnace atmos- 
phere of combustion products. 

The major portion of the heat is 
transferred to the kettle by ra- 
diation (infrared), the remainder by 
convection. 

Galvanizing temperature is 850 
I’. Every time that a load of work is 
immersed in the galvanizing bath, 
the bath temperature drops. Too 
great a reduction in temperature 
would not only slow production, but 
would also adversely affect the 
quality of the zine coating. The 


kettle temperature. 


gradiation furnace overcomes this 


problem by providing additional 
heat during these periods. For as the 
bath temperature begins to drop 
from the loading, a temperature 
control instrument actuates the 
combustion system and the burners 
respond immediately. When the 
bath temperature has been returned 
to its operating level, the burners 
revert to their normal setting. 

To stabilize surface color and 
adherence of coating, the galvan- 
ized articles are quenched in clear 
running water. The completely gal- 
vanized product is then subjected to 
close inspection and readied for 
shipment. 

The fast response of the furnace 
to meeting the periodic peak 
demands, is directly responsible for 
an increase in output of galvanized 
work. By holding the bath within 
the range of operating temperature, 
the kettle is utilized effectively 
almost continuously throughout the 
working day. Production rates of 
10,000 Ib per hr have been achieved 
for short runs, and an average of 
6000 Ib per hr has been maintained 
over long periods, 

The uniform bath temperature 
and elimination of turbulence have 
resulted in a better quality coating 
with the use of less zine and in 
dross being cut to between 6 and 
8 per cent, a low figure for this type 
of operation. It is believed that the 
formation of dross was particularly 
heavy in those portions of the 
previous kettle where local over- 
heating occurred. 

Local overheating also caused 
excessive corrosion of the kettle 
the affected areas; its elimination 
should therefore benefit Buffalo 
Steel Products with savings due to 


longer kettle life. A 


Burners fire at close proximity 


without localized overheating, with concentration of heat 








input near top of kettle where greatest heat losses occur. 
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FELLER ENGINEERING 


presents 


() SCHLOEMANN 


Hydraulic stretcher for sections 

For 30 years SCHLOEMANN has been building 
stretchers for sections and plates of steel and non- 
During the last 8 years alone, 22 
The experience 


ferrous metals. 
stretchers have been supplied. 
gained resulted in the development of a type of 
stretcher without frame and with the forces being 


transmiited into the foundation. 


Features and advantages 


Both gripping heads are freely accessible; loading 
and ejecting by hand or mechanically; stretching can 
be well observed; the gripping jaws are exchanged 
quickly. 

Mechanical traversing of a gripping head and 
hydraulic locking on a steel strip anchored in the 
foundation, permit quick adjustment to length of 


section. 


Drives in both gripping heads accelerate detwisting 
of the sections (W. German patent). The central 
passage bore of both gripping heads allows detwist- 
ing step by step. 
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The gripping heads can accommmodate all sections 
being equipped with 6 gripping jaws, each with 
individual oil-hydraulic drive, 2, 3 or 4 operating 
simultaneously. For centered gripping, particularly 
of bent ends of sections, the gripping jaws can also 
be adjusted individually. 


The long stroke of the stretching piston allows quick 
adaptation to variations in section length up to 40 
in. without traversing the gripping head. 


Steel stretchers have a blowing device for scale and 
dust in each gripping head. 


Two men operate the stretcher and each can service 
electro-hydraulic controls by means of push-buttons 
from his gripping head. Stretching is automatically 
finished as soon as the pre-set elongation of the sec- 
tion has been reached. 


The stretcher is built for self-contained oil pump drive 


or for connection to a pressure water station, 
and in both cases for infinitely variable stretching 


speed. 





Technical data 


PR tnreeeanendbeseaedaseseeda 176 tons 
COOP DPRNIUFO. oo ccccccecccccs 4,500 p.s.i. 
ES eT ee eee ee 87 in. 
Nr Cs 0 onc ceeerecncess 10 to 82 ft. 
Largest section in circumscribed circle.. 11% in. 





176 ton stretcher for 
all steel sections 
produced in a 
SCHLOEMANN extrusion 


press. 
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Figure 1 — The buildings in use are the fine instrument unit at the left, and a pilot plant, the two being tied together by 
an office area adjoining the glassed-in reception room. 


Harbison-Walker Opens 
New Research Laboratory 


ARBISON-WALKER Refrac- 


tories Co. has opened its new 


$2,000,000 Garber Research Center, 


in West Mifflin 
Pittsburgh, Pa. 
The center is divided into two 
main buildings with offices and 
instrumental research in one and 
the pilot plant for product de- 
velopment in the other. A central 
reception room overlooks a garden 
court formed by the two buildings. 
Both buildings, exterior and interior, 
are constructed of durable materials 
to provide 45,000 sq ft of working 
area. The building to the left of the 
reception area, entirely  air-con- 
ditioned, contains offices, library 
and conference areas, with the 
second floor devoted to instrumental 
research. The laboratory for miner- 
als study is an important feature. 
The minerals identification labora- 
tories section contains petrographic 
equipment for studies with trans- 
mitted and reflected light, emission 
and x-ray spectrographs for semi- 
quantitative analyses and an x-ray 
diffractometer for crystal or mineral 
identification. This section is fur- 
ther complemented by a_ well 
equipped analytical chemistry lab- 
oratory and photographic facilities. 
The fine instruments section also 
contains equipment to measure the 
particle size of clay-like materials 
and other fine powders. Three 
methods are employed, two elu- 


Township, near 
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triation techniques based on Stokes 
law and a third giving average 
particle diameter based on surface 
area. Other specialized equipment 
for measuring such physical prop- 
erties as thermal expansion and 
thermal conductivity of refractories 
is located in this section. 

The pilot plant building located 
to the right of the reception area 
contains all equipment associated 
with the manufacturing of refrac- 
tories. A complete line of crushing 
and grinding, screening and mixing 
equipment supports the various 
forming techniques of pressing, ex- 
truding, ramming, gunning and cast- 
ing. Pressing techniques are high- 
lighted by the 300-ton hydraulic 
press and the pneumatic impact 
press, the latter a technique de- 
veloped by Harbison-Walker. This 
area contains normal drying equip- 
ment supplemented by a completely 
instrumented humidity chamber. 

The kiln area for heating and 
testing refractories is divided into an 
electric furnace room and a gas-fired 
furnace area. The former features 
such specialized equipment as a 
furnace specifically designed to in- 
vestigate the effect of molten alumi- 
num on others for 
measuring the high temperature 
load-bearing ability of refractories, 
and for measuring the high tem- 
perature strength of refractories. 
All electric furnaces are automati- 


refractories, 


cally controlled using the latest 
instrumentation. 

The gas-fired kiln area contains 
many reheat or test kilns, some of 
which are capable of attaining 
temperatures as high as 3500 F, far 
in excess of the maximum attained 
in most industrial furnaces. This 
area also features such ASTM tests 
as panel spalling and load test. Here 
again the latest in instrumentation 
was used to insure complete control 
of all research testing. 

The pilot plant area also contains 
several very specialized product 
development laboratories. One lab- 
oratory is devoted entirely to the 
development of refractory mortars, 
another to castables and monoliths, 
and still a third to small seale studies 
or bench scale operations. These 
laboratories are air-conditioned and 
contain equipment that is specific to 
the products and materials studied. 

Adjoining the pilot plant area are 
sections devoted to making many of 
the more routine physical tests on 
refractories. Such tests include 
transverse strength, compression 
testing, abrasion resistance and the 
measurement of permeability or the 
rate at which furnace gases will 
penetrate a refractory material. 
Other such common test facilities as 
those for density, apparent porosity 
and bulk specifie gravity are located 
in this area. 

Other facilities include a machine 
shop for maintenance and the con- 
struction of specialized equipment, a 
large raw materials storage area and 
light spacious lunch room facilities. 

The center was named in honor 
of Earl A. Garber, Harbison- 
Walker’s president. r 


149 














General Electric’s new program for Automation through Modernization will help you... 


REDUCE SCRAP LOSSES, 
MODERNIZE FOR PROFITS 


GENERAL ELECTRIC CAN AUTOMATE YOUR MILL TODAY 


1. 


Main mill control, complete with stand speed regu- 
lators, utilizes quick-response DIRECTO-MATIC 
static control to perform complex functions of auto- 
mation, such as automatic roll positioning. 
Automatic gage control provides accurate gage 
throughout the entire strip. 

Main drive motors incorporate unique features to 
cut installation cost, provide more accessibility, low 
maintenance, increased reliability. 

M-G sets or mercury-arc rectifiers, depending on 
application requirements and operating conditions, 
provide reliable d-c power to main drive motors. 
MD-600 motors individually power intermediate 
delay tables, eliminating reduction and bevel gears, 
lowering maintenance. 

Especially designed MDY d-c motors for runout- 
table give long, dependable service under all 
operating conditions. 


7. 


8. 


New RAYMIKE 600 x-ray thickness gage pro- 
vides high accuracy over long periods of time with 
great reliability. 

Width gage measures strip without contact, pro- 
vides visual indication to operator through digital 
readout device and can be used in automatic gage 
control to avoid variations in strip. 

MD-600 motors provide ruggedness, instant re- 
sponse and low maintenance to the most vital mill 
operation. 

Control console keeps operator in constant touch 
with all mill operations. 

Data processing equipment records data, sets up 
operating guides, ultimately controls the process 
using the G-E 312 digital control computer. 
Closed-circuit TV gives visual contact with all re- 
mote and inaccessible mill functions. 





One of the many benefits of automating your hot strip mill will be a significant reduction in scrap 
losses. Major advances in regulation of stand speeds minimize looping and stretching. Automatic 
gage control can reduce strip cobbles by as much as 27%, decrease lost rolling time due to 
cobbles 35%. Step-by-step implementation of General Electric’s “Ring of the Future’* will provide 
you with these and many other benefits of automation through a profitable plan of modern- 
ization. For full details on Automation through Modernization, mail the coupon below, today. 


Pictured is General Electric's version of the completely 
automated hot strip mill. Begin real cost savings now by 
calling on your nearest General Electric Apparatus Sales 
Office to assist in early planning stages of your facility. 


THE “RING OF THE FUTURE’ KIT IS GENERAL ELECTRIC'S GUIDE 
TO AUTOMATION THROUGH MODERNIZATION. Write for your kit today. 


TO: SECTION 804-3 
GENERAL ELECTRIC COMPANY 
DATA SCHENECTADY 5, NEW YORK 


PROCESS SENSING LOGGING 


STORING & PRESENTING 


Please send me G.E.’s ‘‘Ring of the Future” kit. 


TE Re IN Ee 
Position- . Comp. 


G OF THE FUTURE eRe 


CO oes _ State —— 


POWER Automation Through Modernization 
CONVERTING REGULATING PROGRAMMING 


& ACTUATING GENERAL @@ ELECTRIC 


*Copyright 1958, General Electric Company 























Electric Furnace Co. Completes 


Extensive Research Facilities 


wa Electric Furnace Co., 
Salem, Ohio, has recently built 
and opened for use what is con- 
sidered to be the largest, most 
completely equipped laboratory for 
the research and development of 
techniques for the furnace treatment 
of ferrous, nonferrous and alloy 
materials available anywhere. 

Since the nature of research in 
furnace heat treating is extremely 
varied, a great deal of effort has 
been expended in designing this 
building and interconnecting the 
equipment to keep the facilities 
flexible to handle practically any 
research problem in furnace treating 
that might arise. 

The new research building is 80 ft 
wide by 180 ft long, with 14,400 sq 
ft, and consists of two bays. The 
eastern bay, housing the new con- 
tinuous strip furnace, and a bell type 
furnace, is provided with an over- 
head traveling crane to handle coils 
and other materials weighing up to 
10,000 Ib. 

1. A Continuous strip furnace has 
five compartments or zones and will 
handle strip up to 26 in. wide in 


coils having 16, 20, or 24 in. inside 
diameter weighing up to 10,000 Ib 
each. 

The first unit or zone consists of 
an independent impingement type 
flame cleaning and preheating unit, 
where the strip is exposed to the 
products of combustion from the 
burners located in the hearth and 
arch. The burners can be adjusted to 
fit the width of strip being heated, 
and preheat the strip to about 800 F. 
This preheating by direct firing 
burns off the film of roll oil on the 
surface of the strip, preventing 
contamination of the furnace at- 
mosphere. 

Flame heating by direct firing has 
the further advantage of providing a 
uniform surface on the strip as it 
enters the furnace, avoiding any 
variation in surface characteristics 
due to some portions of the coil 
having a brighter finish than other 
portions of the coil. 

On leaving the flame heater, the 
strip crosses an air gap and enters 
the heating section of the furnace 
through close fitting seals. From 
this point on the strip is in a con- 


trolled atmosphere until after it has 
been cooled below its oxidizing 
temperature. 

The first or heating zone of the 
atmosphere furnace is provided with 
gas-fired radiant tubes designed to 
heat the strip rapidly to tempera- 
tures up to 1850 F. The second, or 
soaking zone, separated from the 
heating zone by a 9 in. refractory 
baffle, is heated electrically using 
patented, cast metallic resistors; and 
is designed to operate at tempera- 
tures up to 2100 F. 

The third and fourth zones of the 
furnace, separated from the elec- 
trically heated soaking zone with a 
9-in. baffle, are for soaking and/or 
controlled cooling, whichever is 
desired. These zones are fitted with 
metallic resistors for electrical heat- 
ing, and also with air tubes for cool- 
ing. Consequently, one or both of 
these zones can be used for soaking 
at temperatures up to 2100 F; or 
for controlled cooling of the strip 
from annealing and normalizing 
temperatures, to a predetermined 
lower temperature prior to fast 
cooling. 

From the controlled cooling zones, 
the strip passes to an insulated slow 
cooling section and then to the fast 
cooling sections that cool the strip 
to below its oxidizing temperature 
prior to its discharge from the 
furnace. The strip then passes out 
of the furnace through sealing rolls, 
through leveler rolls, and various 
steering rolls to the coiling reel. 

The speed of travel of the strip 


Figure 1 — General view of the interior of the new research and development building shows the continuous pilot strip 
furnace in the background; at the right is part of the special protective atmosphere generating equipment and the 6-in. 
wide wire mesh belt conveyor furnace; in the left foreground are several small experimental furnaces. 
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LINDE’s method for desulphurization of iron at 
the blast furnace is simple, efficient, and economi- 
eal. Principal units are nitrogen supply, dis- 
penser, and injection tube. 


MAKE OFF-CASTS MEET SPECIFICATIONS... WITH 


Metallurgical Carbide from LINDE 


With LINDE equipment and UNION calcium carbide, 
the sulphur content of molten pig iron can be effec- 
tively and economically reduced. When you use the 
LINDE method, you get these advantages: No noxious 
fumes... dry slag does not attack refractory materials 
... treatment is fast, easy to operate and control... 
results are predictable and uniform. 

The LINDE equipment includes a large carbide dis- 
penser, adequate nitrogen supply, and graphite injec- 
tion tube. Fine mesh carbide, carried by a stream of 
pressurized nitrogen, is injected deep in the hot metal. 
Using this LINDE method, you eliminate unnecessary 
pigging costs. And you can gain even greater savings 
by buying metallurgical carbide in bulk from LINDE. 
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If you would like to know more about LINDE’s im- 
proved desulphurization methods and equipment, 
write today. LINDE COMPANY, Division of Union Car- 
hide Corporation, 30 East 42nd Street, New York 17, 
N. Y. Offices in other principal cities. In Canada: Linde 


Company, Division of Union Carbide Canada Limited. 


intle 
The terms “Linde,” 


“Union,” and “Union Carbide” 
are registered trade-marks 
of Union Carbide Corporation. 
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Figure 2— The 5-zone continuous pilot strip furnace is 


Figure 3 — Experimental vacuum furnace is used to heat 


used for developing production cycles for annealing and/or 
normalizing ferrous, nonferrous and alloy strip. 


through the furnace is preset by the 
tension bridle, which also maintains 
constant tension on the strip for 
recoiling. The strip is supported, 


during its passage through the 
furnace and cooling zones, on pol- 
ished =heat-resisting alloy — rolls, 
whose surface speed is synchronized 
with the speed of the bridle. 
\lthough the combination of zon- 
ig just described probably would 
never be duplicated exactly In a 


production furnace, the arrange- 
ment is well suited for an experi- 
mental line, where extreme flexi- 
bility is required to properly explore 
the results obtained with various 
heat treating cycles. The furnace is 
adapted for use with almost any of 
the special atmospheres used in 
commercial heat treating. 
This furnace has already been 
used to explore the effeets produced 
different heat treating 
plate deep 


by many 


eveles on tin stock, 


drawing steel stock, silicon steel 
stock, nonferrous and other strip. 

2. The direct gas fired, foreed 
circulation bell 
operating temperatures up to L800 
I, has a heating chamber 5 ft-O in. 
5 f{t-O in. high. The 


when it is desirable 


type furnace, for 


diameter by 
retort, used 
to surround the work with a special 
atmosphere during heat treatment, 
is 3 ft-O in. diameter by 4 ft-Oin. high, 
open at the bottom, and extends 
down through the hearth refracto- 
ries into a liquid seal. A foreed 
circulation fan, built into the base of 
the furnace, maintains uniform tem- 
perature inside the retort, assuring 
uniform heat treatment, and greatly 
increases both the heating and 
cooling rates in the lower tempera- 
ture ranges, 

The major purpose ot this furnace 
is to study the batch heat treating 
of wire, rod and strip in coils up to 
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28 in. outside diameter. The equip- 
ment is capable of being modified 
to permit its being used for other 
experimental work as the need 
arises, 

3. The gas-fired, radiant tube, 
forced circulation furnace is another 
versatile unit of equipment. This 
furnace is used for dry cyaniding, 
carburizing and hardening of me- 
dium and high carbon steels and 
steel products with control of sur- 
face carbon or surface carbon re- 
covery on surfaces of decarburized 
steel parts. A variety of other 
experimental and development work 
ean be done in this unit. 

Forced circulation of the gases in 
the heating chamber insures uniform 
exposure of the work to the special 
atmosphere. After the preseribed 
time, the discharge door of the 
heating chamber is opened, and a 
tray of material pushed out of the 
heating chamber into the discharge 
vestibule. 

t. An electrically heated low tem- 
perature forced convection furnace Is 
useful for any heat treating at 
temperatures below 1200 F, such as 
drawing and stress relieving, ete. 
It has been used frequently for 
experimental heat treatment of alu- 
minum alloys. 

The furnace is heated with rolled 
resistors. A high 

convection — fan 


alloy ribbon 
velocity 
assures accurate temperature con- 
trol and extreme temperature 
uniformity. Various controlled at- 
mospheres can be used with the 
equipment when desired. 

5. An 8-in. wide mesh belt con- 
veyor furnace with work clearance of 
approximately 415 in. high is heated 
electrically with cast alloy resistors. 
It is mostly used for development 
and research in’ brazing, sintering 
temper- 


forced 


and bright annealing at 


treat strip up to 4-in. wide x 0.030-in. thick. 


atures up to 2100 F. A recent proj- 
ect successfully completed in this 
equipment was the bright annealing 
in a refractory chamber of certain 
grades of stainless steel in a pro- 
tective atmosphere of dissociated 
NH. 

6. A vacuum 
tinuous heat treating strip or wire 
continuously at very low pressures 
has been used to investigate the 


furnace for con- 


advantages of continuous vacuum 
annealing of such metals as titanium 
zirconium, ete., as well as the more 
common metals such as high carbon 
steels, stainless steels, ete. 

The furnace chamber proper. is 
1G in. in diameter by 5 ft-0 in. long. 
The equipment is suitable for han- 
dling strip up to 4 in. wide, and the 
turn rolls are capable of handling 
thicknesses up to 0.030 in. The 
vacuum in the equipment is main- 
tained with diffusion pumps and 
mechanical backup pumps. 

This unit is electrically heated 
and is capable of producing strip 
temperatures up to 2100-F. 

7. A large box electric furnace 
(24 kw) and two small electrically 
heated laboratory type 
and a small direct fuel-fired furnace 
are also available for research and 


furnaces 


development work. From these new 
facilities will come improved tech- 
niques for heat treating familiar 
materials, and new techniques for 
treating the newer metals of the 
jet and space age; also expanded 
testing of eritical materials used in 
furnaces to maintain standards of 
quality and performance. 

As in the past, these research 
facilities will be available to metal 


producers and processors tor de- 
work, con- 
ducted, if desired, in the presence, 
and with the assistance of their own 
technicians and production men. A 


velopment and test 


lron and Steel Engineer, July, 1959 











Aeaer BREEN 


CASTING LADLE 


TUNDISH 
MOULDS 


SPRAY CHAMBERS 


ROLLER APRON 


FLAME CUTTER 


BILLET TILTER 


ie] Gs Mele), his fe); 



























Wh 


i 


-= 


























in full operation at the Terni iron and steel works 
in Italy since 1958 


Developed to the Junghans system in co-operation with Messrs. 
Mannesmann and Bohler 


DEMAG DUISBURG CERMANY 


U. S. - Representatives: 
AMERICAN DEMAG CORPORATION, 
One Gateway Center, Pittsburgh 22, Pa. 
























Dirty gas can’t foul this flow meter 








HIGH PRESSURE 
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HOW 
THE 
DIAPHRAGM 

METER 

WORKS 
In the schematic drawing above, areas shown in 
jray represent a‘stable, non-freezing liquid which 
never comes in contact with the process fluid. Any 
pressure increase in the high pressure chamber 
-ompresses diaphragm unit A, displacing its liquid 
and expanding diaphragm unit B until the force of 
range spring C equals the difference between the 
forces of the two diaphragm units. Linear motion 
of diaphragm unit B moves inner end of drive bar 
D —- outer end moves correspondingly through the 
bellows - sealed flexure bar, driving pen arm. 


LOW PRESSURE 
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Blast furnace gas, coke oven gas, natural gas, steam, 
water — you can measure them all with the Foxboro 
Type 37 Diaphragm Flow Meter and never worry about 
mercury contamination. 

That's because the Diaphragm Meter has no mer- 
cury. In this meter, expansible Type 316 s.s. diaphragm 
elements convert differential pressure into accurate, 
dependable pen arm motion — automatically com- 
pensated for ambinet temperature effects. There’s no 
mercury to clean or replace — no loss of accuracy due 
to clogging. 

Even with dirty gas, the exclusive design of the 
Foxboro Diaphragm Meter’s range-springs and dia- 
phragm elements assures lowest maintenance — high- 
est sustained accuracy of any “dry” meter. 

The Type 37 handles flow measurements over a 
wide range of differential pressures — at static pres- 
sures up to 2000 psi. Get full details by writing for 
Bulletin 7-15. The Foxboro Company, 587 Neponset 
Avenue, Foxboro, Massachusetts. 


BOR 


REG. U.S. PAT. OFF. 


FIRST IN FLOW METERING 
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Automatic Charging for Electric Furnaces 
With Raw Materials Storage Silo 





by Robert A. Davidson, Chief Plant Engineer, Vanadium Corporation of America, Cambridge, Ohio 


| ger-tcag- hela cming of ferro- 
alloys have been expanding 
their productive capacity in recent 
years to keep pace with the growing 
need for alloys by steel mills and 
foundries. 

One of the most important con- 
siderations in the design of a modern 
ferroalloy plant—just as in the 
design of a modern steel mill or 
foundry—is efficient handling and 
storage of raw materials to feed the 
furnaces. Yet a study of materials 
handling, storage and batching sys- 
tems in metal producing plants 
leaves the impression that such 
systems are conventionally designed 
around existent types of materials 
handling equipment. It might ap- 
pear more appropriate to plan such 
a system on the basis of functional 
economy alone. 

The melting schedule of the plant 
at Cambridge, Ohio, is highly di- 
versified, and ineludes alloys of 
titanium, columbium, boron and 
vanadium. It was our objective in 
planning this plant to remove vir- 
tually all manual labor and much of 
the cost of handling, storing and 
batching of raw materials. 

We found in the glass manu- 
facturing industry, where many 
problems of materials handling, 
storage and batching seem to com- 
pare with those of metal melting 
and casting plants, a vertical ma- 
terials handling system that looked 
promising. It was a silo-type storage 
and handling installation — that 
seemed to offer important advan- 
tages over the horizontal storage 
systems used by metals producing 
industries. 

As the system was developed for 
use in our production plant, the 
silo-type installation provides semi- 
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automatic batch proportioning, as 
well as semiautomatic handling and 
storage of materials. The capacity 
of the furnace which is served by 
the silo system is equivalent to a 
steel melting furnace of 3-ton-per- 
hour rating. The silo system was 
designed, however, to serve two 
such electric furnaces, one of which 
is in operation now. Similar types 
of batching systems are used in the 
steel industry in Europe, especially 
Germany. 


STORAGE OF MATERIALS 
CLOSE TO FURNACES 


Due to the moderate ground 
space requirements of a_ vertical 


storage system, location of a ma- 
terials silo close to furnaces is 
practicable. There is less need, 
accordingly, for auxiliary materials 
handling equipment, and the nec- 
essary operators. Instead, gravity 
feed is used to maximum advantage. 

A silo-type materials handling 
and storage system offers the ulti- 
mate in batching speed and flexi- 
bility due to the use of electronic 
controls for semiautomatic batch 
proportioning. With this system, 
batching is simple and foolproof in 
operation, and under complete con- 
trol by one man. 

Safety interlocks and controls are 
employed at all stages of the ma- 
terials handling system to prevent 


Figure 1 — Raw materials storage silo rises 100 ft above ground floor level at the 
Vanadium Corporation of America production plant, Cambridge, Ohio. Silo in- 
stallation has reduced the cost of handling raw materials for the electric furnace. 























Figure 2 — Storage section of raw materials storage silo has 18 bins with 19,400 


cu ft. 


contamination or intermixture— of 


raw materials, and to protect equip- These materials 
siding in sealed-bottom hopper cars, 
or in box ears in bulk or in bags. 
The finely ground ores and fluorspar 
tend to flow like water, which makes 
to handle by con- 
ventional methods. The vanadium To prevent any contamination 
pentoxide must be handled as little or degradation of the vanadium 


ment in the event of power-outages 
or breakdown of an operating unit. 

The silo-type system for our 
production plant is used to handle, 
store and batch the following ma- them difficult 
terials: finely ground ilmenite and 
rutile ores; finely ground fluorspar; 
grained aluminum; aluminum shot; 
fused vanadium pentoxide ?g_ in. 


Figure 3— View of distribution floor of raw materials 
storage silo shows fixed bin-chutes and, upper left, the 
remote-controlled 360-degree revolving distribution chute 
for materials raised by bucket elevator. When the operator 
at ground floor level selects the bin for storage of the par- 
ticular shipment, he initiates automatic-sequencing ma- 
terials handling operation in which the first action is 
movement of the distribution chute to the chosen bin 
chute. Following that, the material starts moving from 
the track-hopper, through the conveyor tunnel, up the 
bucket elevator, on the vibrating conveyor and down the 
chute to the bin. 





down, lime, and mill seale. 


as possible to avoid segregation by 


size and formation of excessive fines. 


MATERIALS ENTER 
SYSTEM UNDERGROUND 


Materials enter the plant from a 
track-hopper adjacent to the re- 
ceiving building. They are carried 
through a conveyor tunnel con- 
necting the track-hopper with the 
underground level of the silo, a 
distance of approximately 80 ft. 

Made of reinforced concrete, the 
silo is 30 ft in diameter and rises 
through the plant roof to a height of 
100 ft above ground floor level. It 
is situated next to the crane runway, 
and is accessible to the furnace 
operating platform in the hot metal 
bay. Two bucket-elevators and a 
spiral staircase rise to the distri- 
bution floor at the top. A jib boom 
is permanently installed for raising 
or lowering equipment for main- 
tanence. 

Materials enter the silo under- 
ground on the conveyor. They are 
discharged into one of the elevator 
boots and carried to the distribution 
floor at the top of the silo. 

Arriving at the distribution floor, 
materials are discharged from the 
head section of the elevator onto a 
vibrating conveyor that carries them 
to a remote-controlled revolving 
distribution chute. This chute re- 
arrive at the volves 360 degrees, to discharge 
materials into preselected bins in the 


storage section. 


SEPARATE SYSTEM FOR V.0O 


pentoxide by other materials, the 
handling and storage of this ma- 


Figure 4 — Batching control station on operating floor of 
raw materials storage silo shows gathering-hopper, upper 
left, into which 18 storage bin chutes converge. Operator 
watches dial scale, left, while weighing out batches by 
means of control valves for air-operated bin valves, center. 
Indicator panel, right, signals positions of remote dis- 
charge valves on a weigh-hopper and mixer, and whether 
portable mix container on floor below is in position. One 
man handles all batching from the silo. In a single shift, 
batches are prepared for 24-hr furnace operation, without 
hand labor or auxiliary materials handling equipment. 
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19- and 53-inch x 48-inch high speed 2-stand Temper Mill at the Fairfield, Alabama, 
works of the Tennessee Coal and Iron Division of the United States Steel Corporation. 


BLAW-KNOX 
TEMPER MILLS 


Blaw-Knox designs and builds a full range of two 
high and four high Temper Mills for integration into 
sheet, strip, and tin plate processing operations. Other 
Blaw-Knox equipment for the metals industry in- 
cludes complete rolling mill installations and auxil- 
iary equipment for ferrous and non-ferrous metals, 
sheet and strip processing equipment, electrolytic 


tinning, annealing, and galvanizing lines, seamless 
pipe and tube mills, draw benches, and cold draw 
equipment, Blaw-Knox Medart cold finishing equip- 
ment, iron, alloy iron and steel rolls, carbon and alloy 
steel castings, fabricated steel plate or cast-weld de- 
sign weldments, steel plant equipment, and heat and 
corrosion resisting alloy castings. 


BLAW-KNOX COMPANY 
Foundry and Mill Machinery Division 

Blaw-Knox Building * 300 Sixth Avenue 

Pittsburgh 22, Pennsylvania 











to Refractory Users... 


HERE'S AN EXAMPLE OF ITS EFFECTIVENESS 
AND VERSATILITY: Starting in November, 1957, 
90-RAM was installed in several trial sections in slag 
lines of soaking pit walls in an Ohio mill. These trials 
varied in veneered thicknesses from 3” to 6’, and to 
date all have been successful. 


No. 20 pit in this blooming mill is 
Mere. the a run-away (sometimes uncontrol- 
’ lable) and the 90-RAM patch in 

Oren Tahar: this particular pit has been sub- 
was jected to the melting down of five 
tons of a 10-ton ingot, and the boil- 
ing action of slag and metal was 
readily visible. When this pit was 
inspected recently, the 90-RAM showed no deteriora- 
tion of any sort — it turned color a little, and that’s all. 


Terrific! 





90-RAM_: 907 Alumina Ramming Mix — Air Setting 


Another RAMTITE” Contribution 





Composite picture showing RAMTITE breastwall with 90-RAM 
veneer, unfired. 18 other holes in this large mill have the same 
application. (Note Ramtite No. 25 checker roof.) Also shown is 
Ramtite division wall construction with 90-RAM slag line veneered 
to Ramtite No. 25. This is one of several division walls of the 
same construction in a large Ohio mill. 


90-RAM was developed by our Research Department 
for lining the laboratory furnaces used to check test 
each day’s production of Ramtite No. 25. For 60 months 
of daily use, 90-RAM has furnished completely trouble- 
free service! It is no longer a new product as it is now 
being used by many of the Largest steel plants in the 
country for a variety of applications. 


90-RAM already has been outstandingly successful in 
such diverse applications as hearths, roofs, sidewalls and 
burner ports in continuous reheat furnaces; forge heat- 
ing furnace hearths and slag lines; in ferrous and non- 
ferrous fuel and electric melting furnaces; in soaking pit 
slag lines, and in several places in basic open hearth 
furnaces. 


Send for new folder which tells complete story about 
90-RAM. Use the handy coupon. 











THE RAMTITE CO., Div. of The S. Obermayer Co. 
1813 South Rockwell St., Chicago 8, Il. 


Please send the items checked: 
[] 90-RAM Folder 
[] We are interested in Ramtite. Please send information. 


Company Name —-___ 














OO le 
DIV. OF THE S. OBERMAYER CO. Address___ i el a 
1813 South Rockwell St., Chicago 8, Ill. ee ee 
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terial in the silo is completely 
separate. A floor hopper, a feeder 
conveyor, a bucket-elevator, a re- 
volving distribution chute and two 
storage bins are reserved exclusively 
for this material. This independent 
materials handling and storage sys- 
tem is under semiautomatic control. 

The storage section of the silo, 
10 ft in depth, is located between 
the distribution and operating floors. 
The batching control station is on 
the latter floor. The storage section 
is divided into 18 veriteal compart- 
ments of varying capacity. Hori- 
zontal storage often permits segre- 
gation of these finely divided ma- 
terials. The vertical storage sections 
prevent this. 


AUTOMATIC SEQUENCING 
CUTS ERRORS 


A master control panel for the 
materials handling operation is lo- 
cated at ground floor level, where 
the operator can have convenient 
access to the car whenever hneces- 
sary. The element of human error in 
materials handling and storage is 
effectively minimized by the adop- 
tion = =oof = automatic 
through all stages of the operation. 


sequencing 


Figure 5— Drum-type mixer on ground floor level is fed 
from weigh-hopper on floor above, where batching control 
station is located. After mixing for a predetermined pe- 
riod, the batch is discharged, by operation of a remote 
control valve, into the portable mix container for transfer 
to the furnace platform. 
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When a car is spotted over the 
track-hopper, the operator merely 
selects one of the 18 storage bins 
according to the material to be 
stored and the availability of space 
in the bins. To put the entire 
semiautomatic materials handling 
and storage sequence in operation, 
the operator merely inserts the key 
into the proper bin-switch on the 
control panel. After that the oper- 
ator can walk away, as the entire 
handling and storage sequence is 
fully automatic. 

Here is the sequence of operations 
that follows. First, a revolving 
chute on the distribution floor is 
moved from a neutral position into 
position over the selected bin. 

Next—in sequence, but only after 
the preceding unit has attained full 
speed—the vibrating conveyor, the 
bucket-elevator and the track-hop- 
per conveyor. This type of safety 
interlock sequencing prevents over- 
loading at any stage and spilling of 
materials due to possible malfunc- 
tioning of a unit. 

Safety shutdown is automatic in 
the event of failure of any unit. 
This protective action Is also. se- 
quenced to permit every stage of the 


system to clear its load. Each 
successive stage, starting with the 
track-hopper conveyor, is shut down 
automatically materials 
have been passed on to the next 
stage. These safety interlocks help to 
prevent loss or degradation of 
materials in any eventuality. 

As the incoming raw material 
approaches the top of a bin, a 
floating bin-limit switch energizes a 
circuit that activates horn and 
warning signal. At this signal the 
operator may check the car to see 
whether it is necessary to send some 
of the remaining material into 
another bin. 

If no action is taken by the 
operator, when the material reaches 
a top-level floating bin-limit switch 
it activates the automatic shutdown 
sequence, as follows: The track- 


once its 


hopper conveyor stops first; then 
the bucket elevator stops; then the 
vibratory conveyor; and finally the 
revolving distribution chute unseats 
itself and moves to a neutral posi- 
tion. After this sequence, the chute 
cannot be returned to this par- 
ticular bin until the material has 
been drawn down below the lower 
bin-limit switch. 


Figure 6— Portable mix container is in position before 
drum-type mixer on ground floor of raw materials storage 
silo. Furnace-feed batch is carried by crane to furnace 
platform where batch is discharged automatically from 
bottom of container when it is set down on charge receiver. 
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welded and 
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factory- 
made 


sling chains 


All body links on every size of TM 
Alloy Chain are electrically flash- 
welded to form Taylor's exclusive, 
stress-free links. This method, plus 
controlled heat-treatment, removes 
all stress insures maximum 
strength and safety. Tayco Hooks 
a Na lolae-meler- lila meorelal eae) m-lale Mm Ett 
Certificate are other advantages. 
Get all the facts. Call your distrib- 
utor or write for Bulletin 13. 


Cre Ss el mela r Ti, mele. i-7-) & aal, om 
Hammond, Indiana 
3505 Smal!iman St., Pittsburgh, Pa 










aylor 
ade 


HAIN ©: 
1873 


162 





BATCHING CONTROL 


Batching of the furnace charges 
is controlled on the operating floor 
which is below the storage section of 
the silo. On this floor, 18 gravity 
chutes from the storage bins over- 
head converge into a cone-shaped 
gathering hopper. The hopper con- 
tains air-operated bin gates for 16 


bins. Magnetic vibrating-feeders 
with dribble control are used to 


control the discharge of V2Os. 
Below the gathering hopper there 
is a weigh-hopper equipped with a 
and large dial indi- 
eator. The operator has at hand, at 
this position, a battery of control 
valves for the air and electrically 


sensitive seale 


operated bin gates, and an indicator 
panel, The latter shows the posi- 
tions of the discharge valves from 
the weigh-hopper and mixer on the 
floor below. The panel also indicates 
whether the portable mix container 
is in position to receive the batch. 
Speed and accuracy are important 
advantages of the silo-type ma- 
terials handling installation. Full 
responsibility for the mix rests on a 
who has at his 
needed 


single 
command all the controls 
to compound the bateh with a high 


operator 


degree of accuracy. 

A batch schedule is posted by the 
shift metallurgist at the seale dial. 

Ready to start with the batch, 
the operator first scans the control 
panel to make sure that 
signals are showing for the following 
functions: (1) mixer in operation; 
(2) positioning of discharge valves 


green 


» 


for weigh-hopper and mixer; (3) 
positioning of portable mix 
tainer. After checking these signals, 
each material is weighed-out in 
accordance with the batch schedule. 
Weighing-out is done with air valves 
and vibrating feeder conveyors. 

After completion of weighing-out, 
the batch is discharged by the 
operator into the drum-type mixer 
where it is blended for a predeter- 
mined time. Then the batch is 
discharged by the operator into the 
portable mix container. 

Steel scrap is being added now at 
the furnace platform. However, 
provision has made in the 
design for additional facilities that 
would permit making additions of 
scrap in the weigh-hopper. 

Electrical interlocks prevent dis- 
charge of a second batch into the 
mixer by mistake before discharge of 
the previous batch. Likewise, safety 


con- 


been 


interlocks prevent the discharge of a 
batch from the mixer until an empty 
portable mix container has been 
positioned to receive it. 


CONTROLS DUST AT SOURCE 


Design of materials handling and 
batching equipment in this silo-type 
installation provides for control of 
dust at the Therefore, a 
dust-collecting system is not re- 
quired. 

For dust 
types are provided. Sand seals are 
used on horizontal Foam 
and sponge rubber seals are used on 


source. 


control, seals of many 
covers, 


vertical openings. Canvas dust boots 
are employed freely. Canvas cur- 
tains are used in series to form dust 
baffles. Loading and discharge sec- 
tions of the track-hopper conveyor 
are dustproofed. Bucket-elevators 
are vented through the roof with 
simple weather caps. 


ADVANTAGES OF ELECTRIC 
FURNACE OPERATION 


|. In the mill building, a ground 
area of only 770 sq ft accommodates 
19,400 cu ft of materials—970 tons 
at an average weight of 100 lb per 
cu ft 
terials handling and 


together with necessary ma- 
hatching fa- 
cilities. 

2. Raw materials are 
close to furnace, thereby minimiz- 
ing the rehandling of materials. 

3. Effective use of gravity flow 
minimizes the need for auxiliary 
materials handling equipment. 

$. A single operator controls 
dispatch of raw materials into 
storage, after which the operation 


stored 


is automatic. 

5. A single operator is needed for 
batching, thereby reducing the pos- 
sibility of error. 

6. It offers the ultimate in speed 
and flexibility of batching. Batches 
for 24-hr plant operation are made 
in a single 8-hr shift. 

7. It has ended segregation and 
degradation of costly raw materials. 

8. It has reduced costly dust 
losses to the minimum, without use 
of a dust collector. 

9. Safety checks and interlocks 
prevent contamination of raw ma- 
terials and protect equipment in 
any eventuality. 

10. It employs simple silo-type 
construction for low cost construc- 
tion and minimum maintenance. A 
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ATLANTIC LUBRICANTS 


for every wheel that 
» turns in industry 


Wasting time and profits searching for the right gear oil 
for your machinery? Atlantic has the key to your problem, 
because our long experience has made us familiar with your 
lubricating needs. We’ve developed the products that can 
do any lubricating job to perfection...at low cost... for 
every wheel that turns in industry. 


For further information on Atlantic’s family of quality 
products for industrial lubrication and metal processing, 
write or wire The Atlantic Refining Company at the nearest 
Office listed below. 





LUBRICANTS + WAXES 
PROCESS PRODUCTS 


READING, PA. 
PROVIDENCE, R. 1. ‘Senn Ave 

H I Buildir PITTSBURGH, PA. 
CHARLOTTE, N.C. C er of Commerce 


South Boule 


PHILADELPHIA, PA 


in South America 
SYRACUSE,N.Y. Atlantic Refining Company 
salina and Genesee Sts f Brazil, Rio de Janeir 
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B-L-H fabricates 
30,000 psi vessel 


This pressure vessel—believed to be 
the largest ever built—is one more 
indication of B-L-H’s ability to handle 
huge and unwieldy jobs efficiently. 

The assembled vessel, consisting of 
a high-pressure container moving in 
and out of a rigid frame made of six 
laminated steel plates each 4 in. thick, 
weighs 474,000 lb. and stands 35 ft. 
114 in. high. 

Designed by B-L-H’s Loewy- 
Hydropress Division for the United 
States government, this unusual piece 
of equipment was built to withstand 
the tremendous operational pressure 
of 30,000 psi and a test pressure of 
45,000 psi. The super-strength bronze 
sealing retaining rings so essential to 
successful performance under these 
extreme pressures were manufactured 
and machined in the Eddystone Divi- 
sion foundry. 


Testing of this vessel, also done 
at Eddystone, required an elaborate 
procedure comparable in precision to 
the observation of a patient’s heart 
during asurgical operation. More than 
80 SR-4® strain gages, products of 
B-L-H’s E&I Division, were located 
at all critical points of the structure. 
Over 1500 readings were taken of the 
strains and stresses developed during 
loading the vessel up to 45,000 psi and 
down again. Evaluation of all test 
results and a full year of normal op- 
eration proved that the numerous 
parts and materials behaved even bet- 
ter than anticipated. 

Our illustrated Weldment Bulletin 
7001 will give you an excellent idea 
of our vast fabricating facilities. A 
copy is yours for the asking. 


View of high-pressure vessel fabricated at Eddystone 
showing pressure cylinder withdrawn for loading 





BA UDWIN : LIMA: HAMILTON 


EBEddystone Division 6 BLH 
Philadelphia 42, Pa. \J 
Hydraulic turbines + Weldments + Dump cars + Nonferrous castings +» Diesel engines * Special machinery » Bending rolls « Ship propellers Ro 5S 
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Industry Control Dept., 
General Electric Co., 
Roanoke, Va. Figure 1 — Simplified armature and field diagram for foil mill main drive. 


FIG.| (MILL SECTION) 


Control On Aluminum Foil Mills 


Hk General Electric Co., In- in the control system. Refer to change the mill speed at a reduced 
dustry Control Department, has igure | for a simplified one line rate of aeceleration or deceleration 
made many improvements to the diagram of a typical control system. as long as the buttons are depressed. 
electrical control systems of foil Table I is a tabulation of recently 2. Speed regulation—A speed regu- 
mills to permit these mills to oper- installed foil mills that utilize these lator on the mill stand is necessary 
ute at higher speeds and handle control systems. to insure a linear rate of acceleration 
larger diameter and width coils. and deceleration through both the 
The control equipment provides MILL STAND CONTROL voltage and field range of the motor. 
smooth operation of the mill and It also provides stable operation at 
reels under all conditions of accelera- |. Linear acceleration and de- slow threading speeds and makes 
tion, deceleration and running. The celeration rate control—A motor possible more accurate inertia com- 
strip tension remains practically operated rheostat is used as a ref- pensation for the reels. 
constant on the unwind and rewind erence to the standspeed regulator. 3. Normal stop—The mill is nor- 
reels during the entire range of coil The rate of acceleration and de- mally stopped by regenerative brak- 
build-up. celeration is independently adjust- ing as the motor operated rheostat 
To provide this type of operation, able. Vernier speed control push- is run down. If faster stopping is 
the following features are included buttons may also be provided to required, a regenerative stop by rate 
TABLE | 
Some Recent Foil Mills with General Electric aetna Control System 
Mill ~——sMill Roll Siete 
speed, width, diameter, 
No. Customer Location fpm in. in. Purpose Hp Rpm Installed 
2 Alcoa Edgewater 3000 48 10 Intermediate 1000 575/1150 1955 
1 Alcoa No. 9 Alcoa, Tenn 2000 72 1514 cae 1000 500/1000 1955 
1 Alcoa No. 10 Alcoa, Tenn. 2000 72 151, Intermediate 1000 500/1000 1955 
1 Alcoa No. 11 Alcoa, Tenn. 4000 72 151, Finishing, 1000 500/1000 1955 
single or double 
1 Alcoa No. 6 Alcoa, Tenn. 4000 72 151, Finishing, 1000 500/1000 1956 
single or double 
1 Alcoa No. 1 Chicago, Ill. 1570 50 10 Breakdown 750 300/600 1956 
1 Alcoa No. 6 Davenport, la. 2000 66 1234 Finishing 750 300/600 1956 
1 Alcoa No. 8 Davenport, la. 2000 66 1234 Finishing 750 300/600 1956 
1 Alcoa No. 8 Alcoa, Tenn. 2000 72 1514 Breakdown 1000 500/1000 1956 
1 Alcoa No. 7 Alcoa, Tenn. 2000 72 1514 Intermediate 1000 500/1000 1956 
1 Kaiser Ravenswood 4000 72 10 Multi-purpose 800D. 690/1380 1958 
A. 
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Figure 2 — Foil mill main drive control panel is compact. 


control and overriding current limit 
can be proy ided. 
t. Fault 


such as overvoltage or overcurrent, 


slop Kleetrical faults, 
stop the drive by opening the line 
contactors and dynamic braking 
each motor. Under these emergency 
conditions the mill would not have a 
co-ordinated stop and the foil will 
cobble or break. 

A controlled, 
slow, threading speed Is proy ided to 


5. Threading speed 


permit the operator to hand wrap 
the foil on the winding reel. 

6. Roll polish—TVhe stand 
erated in the reverse direction with 


IS Op- 


the other drives deselected to permit 
the the 
rolls. The normal mill speed control 


operator to polish work 
is used to aecelerate and decelerate 
the stand. 

7. Jogging Forward and reverse 
Jogging is accomplished at reduced 
voltage with full field on the motor. 
This is provided to assist the opera- 
tor in threading the mill, roll chang- 
ing or clearing the mill in the event 
ot an cobble 

S. Mill reset —In 
fault, the control must be manually 
the mull « 


the event of a 


reset before “an be re- 
started 
Q, Memory fault detector 


Visual fault detection by means of 


t /pe 


glow tubes are provided on the con- 
trol panels When a fault occurs, its 
location is detected by the tubes. 
The fault Mav be cleared and the 
mill restarted without loss of indi- 
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cation. This enables the operator to 
quickly restart the mill with mini- 
mum lost time and later determine 
the nature and cause of the fault. 

10. Strip Since 
mechanical limit 
cult to physically mount on a foil 
mill, an electrical control has been 
developed that detects an increase in 
motor CEMF (winding reel) due to 
strip break and loss of tension. This 
signal is then used to fault stop the 
entire mill. 

11. Operation control-—The speed 
of the mill is controlled by means of 
“STOP-HOLD-RUN” pushbuttons. 
After the mill is threaded, it is 
aecelerated by means of the “RUN” 
pushbutton. When the desired mill 
speed or correct gage is reached, the 
“HOLD” button will then maintain 
this speed. 

12. Protective 
tect the control equipment as well 
as the rotating machines the follow- 
ing protective features are included: 

(2) Master undervoltage protec- 

tion. 


break detection 


switches are diffi- 


functions——Yo_ pro- 


(b) Proteetion against closing any 
line contactor unless the bus 
voltage is down. 

(c) Magnetic and manual dis- 
connection of one side of the 
line. 

(d) Instantaneous overcurrent 


protection. 
(e) Motor field loss protection. 
(f) Protective interlocking such 
as: motor-generator sets, e@X- 





citer sets and lubrication sys- 
tem pumps must be on before 
mill can run. 

Ground detection. 


Ie 


REEL CONTROL 


1. Tension Thread and 
run tension are provided with sepa- 
rate, manual adjustments. Accu- 
rate reel tension is controlled by 
regulating electrical input using 
three basic regulators. 

(a) A voltage regulator holds reel 
generator voltage approximately 
proportional to strip speed. 

(b) A current regulator overrides 
the voltage regulator to maintain 
armature current corresponding to 
desired tension setting. 

(c) A motor CEMF 
adjusts the motor field excitation 
to hold CEMF proportional to strip 
speed. The motor field strength is 
thus properly adjusted for coil 
diameter during buildup. 

2. Inertia 
compensation or forcing is impor- 
tant in maintaining constant tension 
on the reels under all conditions of 
acceleration and deceleration, strip 
width and coil diameter. The design 
of single purpose foil mills that 
roll a limited number of schedules 


control 


regulator 


compensation Inertia 


is such that there is usually 
a large gear ratio between the 
reel and the motor. Thus, the 


reflected WI? of the coil is small 
compared to the motor, and the 

required is fairly 
does not vary with 
diameter or strip width. On 
these types of mills, the CEMEF 
regulator does not include a memory 
rheostat. General purpose mills that 
roll a large variety of product ranges 
usually have small gear ratios. The 
reflected WIxX? of the coil is more 
appreciable, and forcing becomes 
more critical. A foreing signal pro- 
portional to mill acceleration rate is 
applied to the reel current regula- 
tors. This signal is manually reeali- 
brated for strip width (if necessary ) 
and automatically reealibrated for 
coil diameter. The CE MF regulator 
varies the field strength 
through the use of a motor operated 
rheostat. One dial section is in the 
motor field while another dial see- 
tion is in the foreing control. Thus 
the foreing is reecalibrated as a 
function of motor field strength or 
coil build-up. The rheostat acts as a 
memory device if the mill is stopped 
in the middle of a coil for any reason. 


signal 


constant and 


forcing 


coil 


motor 
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HOG {he SEALANT SOLVES 


MAINTENANCE PROBLEMS LIKE THESE... 





LOGCTATE seacanr 


The Liquid Look for Motat Parts 


Loctite secures set screws in couplings, 
cams, gear-hubs, cap screws in clutch of 
Sherman Bowling Pin Setting Machines. 





Locks and seals set screws, machine 
screws, studs, adjustment screws. 
One drop replaces all sizes of lock 
nuts, lock washers, lock screws, 
staking, jam nuts, and interference 
threads. 

Makes any threaded part vibration- 
proof, yet removable with ordinary 
tools. 

Cuts breakdowns and service calls 
due to loosening of fasteners. 


e STOPS costly breakdowns 
due to loose nuts and bolts 








LOGTNT! 


Replacing 9” bearings in jaws of rock 
crusher, using clearance fit and Loctite. 
Acme Road Machinery Co., Inc. 


e Replaces press fits for retaining 


bearings, rotors, sleeves. 


Simplifies field replacement  elimi- 
nates reboring, sleeves, shims, weld 
metal builds. 


Eliminates bearing distortion, 
cracked races, split housings. 
Allows easier tolerances—cuts 


rejects, rework—parts slip together 
by hand, lock after assembly. 






SEALANT 


e REPAIRS loose bearings 
without costly shaft or 
housing preparation 


e SEALS hydraulic and gas 
pressure lines 


LOCTITE SERVICE KIT #2-10 


Kit contains two plastic squeeze bottles of Loctite 
sealant, a jar of cleaner (for use on greasy or oily 
joints), swabs, and simplified directions. Order 
your kit today . . . start saving the Loctite way. 




















Loctite seals joints tight at gas pressure 
of 3000 psi on C. A. Norgren Company 
pressure regulators for gas cylinders. 


e Seals joints against high pressure 


fluids. 


Completely fills joints with tough 
plastic. No solvents to evaporate, 
no voids. 


Resists heat, cold, fuels, oil, water, 
solvents, most chemicals. 


No cleanup problems. Spillage out- 
side joints stays liquid— washes off. 


LOCTITE REQUIRES NO HEATING OR MIXING ...NO POT LIFE PROBLEMS 


FREE TEST SAMPLE...plus...ADDITIONAL TECHNICAL DATA--are yours for the asking 
--just write or phone bearing headquarters--today. 


cTION 
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7 {4 
7Ors ass° 


SOUTHWEST 
3 W. Archer Ave 327 Modison St 


EUclid 6-1700 


lUdlow 5.4400 
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2633 S. Michigan Ave. 


OAK PARK SKOKIE 
4438 Oakton St 
OR chard 4-6600 MAjest 877 Phone 2-556] 


All phones--DAnube 6-6800 


WAUKEGAN tele die) ie) 
S. lew Ave 710 Broadway 





Chicago 16, Illinois 


HAMMOND GARY JOLIET 
8 Calumet Ave 716 E. Sth Ave é 


TUrner 5-750! 








Forcing of the correct magnitude for 
the particular coil build-up is then 
applied upon reacceleration of the 
mill. In many cases the reels are 
provided with one or two motors or 
i system of gear changing. When 
this is true the foreing signal Is 
tlso automatically reealibrated, as a 
function of these variables. 

While threading 


the mill it is important for the 


3. Lead speed 


operator to be able to eontrol lead 
speed of the winding reel over the 
mill speed. This speed difference can 
be manually varied by the operator. 
When the reel has accumulated 
several wraps and the excess loop 
between the mill and reel is removed, 
the tension control will automati- 
cally take over. 

t. Protective functions—Similar to 
those discussed for the mill control. 
5. Hatrusion and draft compensa- 
tron -Automatie extrusion and draft 
compensation can be provided. if 
the mechanical arrangement of the 
mill is such as to allow idler rolls 
with small tachometers between 
each reel and the mill. The tachom- 
eter on the entry side of the mill 
would automatically compensate for 
draft while the one on the delivery 
side would provide extrusion com- 
pensation. This system has the 
advant ive that the operator would 
have less funetions to perform. The 
alwivs have the 


control would 


signals regardless of mull 


‘correct 
speed, tensiois or serew pressure, 
ll of which effeet draft and extru 
sion. Manual draft and extrusion 
compensation may be provided if 
tachometers are not available The 
operator must then miuntally sel 


these functions and periodically 


readjust them. To aid the operatol 


in making these adjustments, i 
meter 1s provided. The meter is a 
funetion of motor field strength but 
Is aetually calibrated in coil diam- 
eter. The must then 


visually estimate the coil diameter 


operator 


au sealed ruler near the coil would 
be helpful) and adjust the draft 
and extrusion rheostats until the 
meters read the correct coil diam- 
eter 
Jogging —Forward and reverse 
jogging is accomplished at reduced 
voltage with full field on the motor. 
The unwind reel may have a manual 
adjustment which can vary the jog 
speed through the full range from 
reverse to stop to forward to aid the 
operator in threading the mill. 
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Figure 3 — Block diagram of foil mill automatic gage control. 


MAIN DRIVE CONTROL SYSTEM 
PHYSICAL CONSTRUCTION 


\ complete line of control equip- 
ment is available for aluminum foil 
mills. ‘These control 
custom built with standard eompo- 


nents to meet the customers exact 


panels are 


requirements. Figure 2 illustrates a 
typical control panel. Some of the 
outstanding features of this con- 
struction are as follows: 

|. Doors on front of panel pro- 
vide a neat appearance and afford 
a dead front panel for maximum 
safety. 

2. The armature line components 
and power resistors are mounted on 
the rear surface of the framework, 
thus reducing the over-all length of 
the control panel. 

3. The monitoring 
adjusting rheostats are mounted on 
packaged regulators. This grouping 


of regulator components, relays and 


meters and 


power components provides ease of 
adjustment and maintenance. 

t. All components are front con- 
nected for ease of wire tracing and 
maintenance. 

5. All outgoing wires are grouped 
on terminal boards near bottom of 
panel for ease of installation. 


MAIN DRIVE CONTROL 
SYSTEM BENEFITS 


The main drive electrical control 
system including the fast responding 
speed regulated stand drive and reel 
current regulators provides a smooth 
co-ordinated mill control. These 
features in conjunction with the 
many others will provide increased 
mill production and product quality. 


Increased Production 


Reduce threading time—Since the 
operator has control over the jog- 
ging speed of the unwind reel, and 
the lead speed on the winding reel, 
plus the ability of the control to 
provide a slow threading speed, the 
mill can be threaded in a minimum 
of time. A saving of 10 per cent in 
the threading time of a typical mill 
would result in an annual increase of 
production of approximately | per 
cent. 

Increase mill running speed—The 
running time of a foil mill is large 
compared to the threading, acceler- 
ating, and decelerating time. Thus, 
a control system that will allow an 
increase in mill speed of 10 per cent 
will increase production propor- 
tionately. This does not necessarily 
mean a faster mill top speed, but 
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@ Now you can have all the advantages of DC crane 
hoist control on AC cranes. EC&M’s new Form HWR 
controller employs highly efficient, dependable silicon 
rectifiers to supply DC power to a series-wound hoist 
motor and its series-wound brake. The circuit used in 
the new HWR controller is the EC&M Wright dynamic 
lowering circuit, featuring outstanding simplicity, safety 
and performance. Positive over-hoisting protection, pro- 
viding dynamic braking, is offered by Youngstown 
limit stops. 

The silicon rectifiers are compact and are mounted on 
the top of the controller. They supply power for the hoist 
and their inherent “blocking” characteristic autoqmati- 
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A DIVISION OF THE SQUARE D COMPANY 


cally increases the motor stability for safe lowering of 
extreme overloads. 

This combination of silicon rectifiers and the Wright 
circuit means less maintenance because load-retarding 
and load-indicating devices mounted on the trolley are 
unnecessary. Accurate control of any load in lowering 
is provided. The circuit itself is simple to understand. 
No crane controller is easier to inspect or maintain. 
Series brakes and power limit stops are mechanically 


and electrically safer. 
® ¢@ @ 


For refined hook performance on AC powered cranes, 
get the facts on EC&M’s Form HWR control. 
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Figure 4— Automatic operation results in more on-gage product. 


merely a control system that will 
allow the operator to. easily and 
efficiently utilize the full eapability 
of the mill 

Reduced 
that shuts down the drive can be 


downtime Any fault 


easily and quickly found by means 
of the glow tube memory fault 
finder, thus reducing the downtime 
to a minimum. Faults in vital 
auxiliaries such as lubrication and 
grease systems, as well as electrical 
detected Keach 


regulator is supplied with a com- 


funetions, will be 


plement of indicating meters on the 
front of the control panels so that 
its operation may be visually in- 
spected. This proy ides a convenient 
means for monitoring the control 
system snd quickly locating ny 
msoperation Recording meters may 
tlso be provided to insure a record 
of the drives performance. Ground 
detector control vIVeS the operator 
Visual indication and thus warns 
him if there is a condition of the bus 
slowly approaching ground poten- 
tink, These and other features are 
downtime 


provided to minimize 


on the mill 
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Improved Quality 


Improved gage-—-Vhe speed regu- 
lator on the stand will maintain the 
desired speed regardless of mill 
loading and thus tend to maintain 
constant gage material from the mill. 
If the foil should drift off gage, the 
fast-acting regulator will permit 
the operator to quickly bring it back 
on gage. The current regulators on 
each reel accurately maintain the 
preset tensions between the mill and 
reels during the full range of coil 
build up, and thus aid the mill in 
maintaining the desired gage. 


AUTOMATIC GAGE CONTROL 
FOR FOIL MILLS 


Our company has also developed 
an automatic gage control to help 
the aluminum foil producers obtain 
even better product quality. There 
are several factors that stimulated 
this development. 

|. Maintaining output thickness 
Was & monotonous manual operation 
which required constant and con- 
tinuous attention to the thickness 
meters and controls. 


2. The thickness quality of the 
foil was subject to variations from 
one operating shift to another due 
to operator’s personal attitudes as 
well as incoming foil variations. 

3. Customers were becoming 
more interested in closer thickness 
tolerances. 

$. Since foil is sold by area rather 
than weight, the closer the foil can 
be produced to the ordered thickness 
the greater will be the production 
vield. 

Automatic gage control has been 
made practical with the advent of a 
noncontacting gage that can be used 
to give accurate feedback of strip 
thickness. An x-ray gage has been 
successfully used for these systems. 

The automatic gage control is 
based on the principle that the 
thickness on output gage of alu- 
minum foil can be varied apprecia- 
bly by changing the speed at which 
the foil is being rolled. The extrusion 
affect of the foil varies almost di- 
rectly with mill speed and thus the 
gage will be reduced as the speed is 
raised and increased as the speed is 
lowered. 

The x-ray gage is used to compare 
the thickness of the metal being 
rolled to the desired thickness 
(Figure 3). Any resultant error 
signal will be amplified by a high 
gain amplistat amplifier which in 
turn works into the main drive 
speed regulator to control mill 
motor speed. 

Since the per cent speed change 
required for a particular gage change 
is less when rolling heavy gage than 
when rolling light gage, the gain of 


Figure 5— Foil mill automatic gage 
control cabinet. 
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CUSTOM ENGINEERED 
RECTIFICATION 


GERMANIUM e SILICON e SELENIUM 


No more tedious matching of cell characteristics when replacing a damaged semi- 
conductor in a rectifier system. Sel-Rex Balancing Reactors force even distribution 
of the load among all rectifying elements—regardless of individual cell charac- 
teristics. Simply replace damaged elements with ones which are similarly rated. 
Another example of Sel-Rex “Custom-Engineering” 


Our fully illustrated “GUIDE” to METALLIC POWER RECTIFIERS 
gives details on semiconductor power conversion equipment and full systems 
for most industrial AC to DC applications. Whether your interest is practical 
or academic, this “GUIDE” will become your most dependable source of 
DC power information. Please request your FREE copy on your company 
letterhead. 





Rectifier Division 


SEL-REX CORPORATION 


NUTLEY 10, NEW JERSEY 


“Complete Semiconductor Power Conversion Systems for any AC to DC application.” 
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Fred Middleton Co. Inc., Birmingham, Ala. 
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-.. - MORE COMING! 


In fact, PECor has fabricated all of 
the Basic Oxygen Furnaces that are 
in use or now being installed in America, 
Jones & Laughlin Steel Corporation including the major portion of the aux- 
pe om a iliary equipment. When you have need 
of heavy machinery or equipment, rely 
on PECor’s 75 years’ experience in de- 
signing and fabricating for the steel, 


chemical, oil and other industries. 


PENNSYLVANIA 
ENGINEERING 
CORPORATION 
NEW CASTLE, PA. 
, wer OTHER STEEL PLANT EQUIPMENT WE BUILD 


Kaiser Steel Corporation . Blast Furnace: Scrat ars «©@ «€Slag Car 
Fontana Works on f 





Sales Representatives 
Wooldridge Co., Burlingame, Cal. 
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the regulator is calibrated with 
thickness. The control is arranged 
so that when the operator sets up 
the x-ray gage for a given thickness, 
the system is automatically adjusted 
for correct gain. 

Manual-automatic selection — is 
provided by means of a_ selector 
switch on the operator’s cabinet. 
After the operator has threaded and 
accelerated the mill and has ob- 
tained the proper shape and gage, 
he selects automatic. The countered 
will remain on automatic until the 
operator selects ‘‘manual” or until 
he decelerates the mill below 
thread speed which will automati- 
cally transfer the regulator to 
“manual.” 

The primary output of the regu- 
lator is a vernier signal which ean 
increase or decrease mill speed by as 
much as 10 per cent. For this 
reason, the normal mill 
must be adjusted to provide 90 per 
cent of rated voltage in order that 
maximum voltage obtainable does 
not exceed 100 per cent. 


controls 


It is possible that gage variations 


may require a speed change in 


excess of the 10 per cent vernier * 


range. To accommodate this, a limit 
circuit is provided which detects 
when the vernier range has been 
When this occurs, the 
rheostat is caused to 


exceeded. 
mill master 
move slowly to bring the regulator 
When it is back in range, 
the vernier control will take over. 


in range. 


Reel inertia compensation in the 
form of a signal proportional to rate 
of change of gage error is fed to the 
winding reel. This serves to supply 
accelerating losses to maintain con- 
stant tension between the mill and 
reel, thus tightly 
wrapped coil. 


maintaining a 


Our company has applied auto- 
matic gage control to foil mills and 
the results have been gratifying. 
The first of this type was installed 
and in operation in 1956. Figure 4 
illustrates a typical comparison of 
product thickness with manual and 
automatic control. These particular 
tests were run on coils with an 
incoming thickness of 0.026 in. and 
four passes were required to reduce 
the final product to 0.0024 in. With 
automatic gage control 88 per cent 
of the total strip length was within 

per cent of the desired thickness 
while only 57 per cent was within 
the same band in manual operation. 
Some 100 per cent of the total strip 
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length was within 4 per cent with 
automatic control while in manual 
91 per cent was within this band. 
In manual, some of the strip was as 
much as 7 per cent in error. This 
comparison was made at running 
speed, since during threading, ac- 
celerating and decelerating, it is not 
possible to maintain gage. 

Increase mill operating efficiency 
The operator is now relieved of the 
manual control of gage and has 
time to prepare the next coil for 
rolling, thus reducing the amount of 
downtime between coils. 

Eliminating human error—With- 
out automatic gage control the 


operator had to continuously adjust 
the controls to maintain the desired 
product. This was a monotonous 
task and human errors or personal 
attitudes often led to off gage prod- 
uct and reduced production. 
Product closer to ordered thick- 
ness—Since the foil is sold by area 
rather than weight, the closer the 
final product is to the desired thick- 
ness the greater will be the product 
vield. If the commercial tolerance 
for foil is +5 per cent and the 
automatic gage control will main- 
tain +2 per cent, the material can 
be rolled with an effective 5 per 
cent increase in total production. A 














The BLOOM 


Time-Cycle 
Reversal 


aSSUures 
FULL, FAST AND 
EFFICIENT REVERSAL 
OF REGENERATIVE 









FURNACES AUTOMATI : 


This complete, compact, factory-tested unit 
I I ) 

provides a combination electric-pneumatic 

system for Open Hearth Furnace and Soaking 


: BLOOM | 


a REE ENGINEERING co., 


857 W. North Avenue 


Pittsburgh 33, Pa. 








Pit reversal. It eliminates reversal puffing and 
shortens reversal period. (10 to 15 seconds 
easily accomplished). 
Shorter reversal cycle improves furnace life. 
These units have been in continuous service 


for nine years. Trouble-free maintenance. 


WRITE or phone for complete information 
on the Bloom Time-Cycle Reversal Unit. 
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ANTHRACITE BASE GRADE NMA BRICK IS 
FAR SUPERIOR TO CONVENTIONAL REFRACTORIES! 


This outstanding refractory material is specifically designed for 
Blast Furnace Linings and Aluminum Reduction Cell applications. 




















Grade NMA brick offers: 

@ LOW PERMEABILITY — 100 times less than convention- Please send details 5 
ally produced anthracite carbon brick. 

@ INCREASED DENSITY — 6% higher than conventionally on Grade NMA brick. 
produced anthracite carbon brick. 

@ HIGH THERMAL CONDUCTIVITY — 7 times better ame 
than ceramics. 

@ DIMENSIONAL STABILITY AT ELEVATED Position 
TEMPERATURES — retains dimension to 5000°F. 

@ RESISTS ALKALI ATTACK — characteristic of NMA Company 
processing. Street 

@ UNIFORM HEAT TRANSFER RATE — maintains same 
rate throughout lining life. State 

Grade NMA brick is available from 442” x 242” cross section 











to 9” x 442” cross section in up to 18” lengths. 


“National” and ‘“‘Union Carbide” are registered trade-marks of Union Carbide Corporation 


SS NATIONAL CARBON COMPANY : Division of Union Carbide Corporation + 30 East 42nd Street, New York 17, N. Y. 
OFFICES: Atlanta, Chicago, Dallas, Houston, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco « CANADA: Union Carbide Canada Limited, Toronto 
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- Pe tee Figure 1 — Stainless steel coils are first processed on this 662-ft long continuous 


stainless anneal and pickle line at U.S. Steel’s Vandergrift plant. In the center, 
the Morton welder joins one coil to another to form a continuous strip. The 


annealing furnace and the pickling tanks on the right are part of the preparation 
Xpan S prior to cold reduction on the sendzimir mill. 


Facilities at Vandersrift 


Figure 2 — Approaching the complexity of a pocket watch is the sendzimir mill 
on which stainless steel strip can be rolled from a thickness of 1/4 in. to finished 
gages as thin as 0.015 in. 
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Bega eon of facilities 
A which will provide a 50 per cent 


increase in capacity for making 
continuously produced, cold rolled 
stainless steel sheets was announced 
by U.S. Steel Corp. 

The company also revealed com- 
pletion of production — facilities 
needed to meet the rising demand 
for cold-reduced, silicon ‘‘electrical”’ 
steel in coils. Completion of these 
facilities at Vandergrift not only 
increases the Corporation’s over-all 
electrical steel capacity, but also 
puts U.S. Steel in an advantageous 
position to compete in the rapidly 
expanding market for the relatively 
new high-silicon product known as 
grain-oriented steel. 

Stainless steel sheet finishing fa- 
cilities were formerly located at the 
Corporation’s Wood Works in Me- 
Keesport. After this mill became 
antiquated, the move of equipment 
for finishing hand mill stainless 
steel sheets to Vandergrift com- 
menced in December of 1955. The 
continued modernization program 
of stainless facilities at Vandergrift 
has recently been completed insuring 
a high quality sheet product in 
greater quantities. Included in the 
new facilities are a sendzimir rolling 
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GIVES “JUST RIGHT” DESCALING! 


Large steel 
producer 
uses 
Rotoblast 
descaling 
for exact 
cleaning 
quality 


To facilitate inspection for flaws, one of 
the country’s leading steel producers cleans 
%-ton billets with a special Rotoblast de- 
scaling machine. Because cleaning time 
depends on the varying steel composition 
of the billets, this machine is equipped with 
six speed settings. According to company 
supervisors, the quality of Rotoblast clean- 
ing is “just right’’... all loose scale is 
removed for easy inspection without over- 
blasting to peen over and hide flaws. What's 
more, Rotoblast operation is reported to 
be efficient, dependable and trouble-free. 

If you have a standard or special descal- 
ing problem, your solution is Pangborn 
Rotoblast. Ask the Pangborn man in your 
area or write PANGBORN CORP., 4400 
Pangborn Blvd., Hagerstown, Md. Manu- 
facturers of Blast Cleaning and Dust Control 
Equipment —— Rotoblast Steel Shot and Grit. 


CLEANS IT FAST WITH 
ROTOBLAST 








mill, annealing and pickling lines, 
shearing and slitting equipment. 

The sendzimir mill is especially 
designed for cold rolling wide, light 
gage stainless steel coils from hot 
bands produced at the Irvin Works. 

The unit can reduce 48-in. wide 
coils at the rate of 700 fpm. The 
intermediate steps of annealing and 
pickling, which are necessary when 
cold rolling on a conventional mill, 
are largely eliminated. The ‘Z”’ 
mill, as its operators know it, is 
relatively small. Compared to other 
cold mills with massive housings 
rising to 10 ft and more above the 
mill floor, the Vandergrift sendzimir 
is a squat, compact unit standing 
just a little more than man-high at 
its tallest point. And, unlike other 
type cold mills, which often consist 
of as many as five stands of rolls, 
the Vandergrift mill has just a single 
stand of rolls through which steel is 
drawn back and forth as it is re- 
duced to desired thickness. These 
rolls which are only 2 in. in diam are 
backed by 18 rolls from 4 to 8 in. in 
diam. The importance of the new 
mill is not measured only in terms of 
its space-saving factor, however. 
The sendzimir mill is noted for its 
high degree of precision in the cold 
reduction of difficult-to-roll steels, 
such as stainless. It is capable of 
rolling to very close tolerance a 
strip product with a minimum of 
crown and with high surface finish 
accomplishing its results generally 
without intermediate annealing. 

Companion facilities for stainless 
steel sheet production now in opera- 
tion include a continuous annealing 
and pickling line, along with shear- 
ing, leveling, inspecting and condi- 
tioning lines. 

By far the largest of these com- 
panion units is the 664-ft combi- 
nation annealing-pickling line where 
stainless steel coils are heat treated, 
shot blasted and pickled prior to 
delivery to the new sendzimir mill. 
Here, too, the cold rolled product ot 
the Z-mill receives a final heat treat- 
ing and pickling before going on to 
the finishing units. 

The completion of the Vandergrift 
sendzimir mill and its companion 
units represents the latest and pos- 
sibly the most important step yet 
taken by United States Steel in its 
continuing program to expand and 
improve its Pittsburgh District facili- 
ties for wide hand mill and cold-rolled 
reduced stainless sheet and strip. A 
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Traction motors take 1000 volt jolt 
underwater at National 


The Specialists in electric coils... repair / service 





National Electric Coil now rewinds traction motor arma- So effective is the National system that both field 
tures with NECCOBOND coils and vacuum impregnates in coils and armatures pass a 1000 volt d.c. test while 
{poxy resin. This combinatio srs you longer life an . . : , 

Epoxy resin. This combination offers you longer life and immersed in water. Several armaiures have been left 


more dependable motor service because of these reasons: 
@ high thermal stability 
@ outstanding electrical properties 
@ cooler operating temperatures 
e@ excellent mechanica! strength 
@ inertness to water, chemicals, greases. your renewal or modification needs. 


underwater several weeks without a significant reduction 
in insulation resistance. 

If you want the kind of superior performance that this 
insulation system makes possible, contact National for 


For more information call 
National’s Columbus plant...HUdson 8 -7757, 
or call the nearest National field engineer. 


National Electric Coll, 


DIVISION OF McGRAW-EDISON COMPANY 
COLUMBUS 16, OHIO 
ELECTRICAL ENGINEERS » MANUFACTURERS OF ELECTRICAL COILS, INSULATION, LIFTING MAGNETS + REDESIGNING AND REPAIRING OF ROTATING ELECTRICAL MACHINES 
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Sinter mix 
automatically weighed and 
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Belt-Meters by Trans- Weigh provide electrical sig- 
nals to regulate the rotational speed of the feeder 
disc under ao hopper at the new Jones & Laughlin 
sintering plant. The plant was designed and engi- 


Rp Sete Sy Autor Geta Ss Company, Lrontant, HONEYWELL INSTRUMENTS ore pictured on the master 


weighing and proportioning control panel and console. Seven of 
the indicator-recorders shown here, and three behind the console, 
measure the weight of materials moving on belts—some of them 
transmitting signals for automatic control of materials flows. 
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proportioned at Jones & Laughlin plant 


Honeywell instruments control continuous process 


There’s no time out for weighing materials at Jones 
& Laughlin Steel Corporation’s 2,500 ton-per-day 
sintering plant in Cleveland. An automatic system 
weighs iron ore fines, coke breeze and flue dust, and 
feeds them in exactly right amounts to the sintering 
machine. The Belt-Meter® system, supplied by 
Trans-Weigh Company, King of Prussia, Pa., fea- 
tures a continuous electrical weighing technique and 
uses Honeywell instruments to control and propor- 
tion flow rates of materials as they move along a 
short section of belt. 


The system is comprised of three main parts: (1) an 
electric tachometer to measure belt speed, (2) an 
electric strain gage load cell to measure belt load, 
and (3) an ElectroniK potentiometer to indicate and 


record flow of materials in tons per hour. In addi- 
tion, a magnetic amplifier controls flows from table 
feeders. Twelve automated weighing units check 
materials as they move through every important 
phase of the sintering process. Operators can vary 
ratios and switch to manual control when desired. 


You’ll find Honeywell instruments controlling vir- 
tually every type of process in the modern steel mill 

. improving productivity, keeping quality stand- 
ards high, and bringing important day-to-day 
economies. Your nearby Honeywell field engineer 
can help you gain these advantages in your own 
plant. Call him today . . . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


oneywell 


HONEYWELL 





COKE RATIO SYSTEM 


it we (Jouitrol 


is depicted by this diagram. Three other 


similar integrated systems proportion sinter fines, coke fines and flue 
dust. Water addition to the pug mill is also controlled by a Belt-Meter. 
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At Lukens Steel, massive ingots are heated for rolling in Salem-Brosius pit-type ingot heating furnaces. 


When Lukens Steel expanded it specified Salem Soaking Pits 


At Lukens Steel Company of Coatesville, Pa., famed maker of carbon 
and alloy steel plate and plate products, Salem-Brosius recently 
completed 12 of the largest soaking-pit furnaces ever designed and 
constructed. The pits are of the 2-burner, single-end top-fired 
type, fitted with needle-type metallic recuperators and capable of 
placing 200 tons of steel under cover per pit. 

When asked for an opinion of the soaking-pits, one Lukens 
operating official said, “If we didn’t think that Salem-Brosius pits 
were best for our purposes, we wouldn’t have ordered them. After 
all, our expansion program calls for the most up-to-date and effi- 
cient equipment we can obtain.” 

Reports like this are not unusual . . . not only concerning 
soaking-pits, but all other Salem-Brosius heating and heat-treating 
furnaces. Salem-Brosius engineers are well known for their ability 
to design furnaces for maximum high-quality output at minimum 
operating cost. If your plans call for replacing old furnaces or adding 
new facilities, why not ask us to bid? There will be no obligation. 


PITTSBURGH, PENNSYLVANIA 


Salem Engineering Limited, Toronto, Ontario « Salem Engineering Co., Ltd., London & Milford, England + Salem- 
Brosius, S.A., Luxembourg + Salem-Brosius, S.A., Paris, France « Alloy Manufacturing Corp., Pittsburgh, 
Pennsylvania « R. H. Freitag Manufacturing Div., Akron, Ohio « General lonics Corp., Pittsburgh, Pennsylvania. 








New Salem-Brosius auto-floor-type 
charging machine making alloy addi- 
tions to the electric furnace at Lukens. 
Salem-Brosius’ heavy mechanical equip- 
ment matches the quality of its furnaces. 
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June 2 

A The AISI reports that the operating rate of the steel 
industry for the week of June 1 is scheduled at 2,674, - 
000 tons (94.4 per cent of capacity). This compares 
with 2,650,000 tons one week ago (93.6 per cent ca- 
pacity), and 1,685,000 tons one year ago. Index of pro- 
duction for the week is 166.5. 

A American Iron Ore Assn. reported that the con- 
sumption of iron ore in the U. S. in April, 1959, totaled 
11,539,631 gross tons; receipt of ore at iron and steel 
plants in the U. S. for April, 1959, totaled 5,852,084 
gross tons; stock on hand on April 30 was 36,462,804 
gross tons, of 261 blast furnaces, some 230 were in 
operation on April 30, 1959, compared with 141 in 
operation on April 30, 1958. 

A Kaiser Aluminum & Chemical Corp. announced 
that it will reactivate a potline at its Mead, Wash., 
reduction plant, adding another 22,000 tons of pri- 
mary aluminum capacity, resulting in an annual out- 
put capacity level of 524,500 tons, which represents 86 
per cent of total annual capacity of 609,500 tons. 

A The Aluminum Assn. reported that shipments of 
aluminum sheet and plate in April, 1959, totaled 
135,529,000 lb, compared with 129,291,000 in March, 
1959. Shipments of aluminum foil in April, 1959, 
totaled 21,668,994 lb compared with 19,959,181 lb in 
March, 1959. . 

A U. S. Dept. of Commerce, Bureau of the Census, 
reported that shipments of iron and steel castings in 
March, 1959, amounted to 1,421,224 short tons com- 
pared with 1,221,695 tons in February, 1959, and 
953,509 tons in March, 1958. 

A The American Iron Ore Assn. reports that ship- 
ments of iron ore down Lake Superior in May, 1959, 
totaled 12,765,446 gross tons compared with 4,060,601 
tons in May, 1958. 

A Federal Reserve Board reported that instalment 
buying in April, 1959, on a seasonally adjusted basis, 
totaled nearly $34,500,000,000, an increase of $423, - 
000,000 over March, 1959, and $1,600,000,000 more 
than in April 1958. 

A Auto companies built 546,746 cars in May, 1959, 
an increase of 56.5 per cent over May, 1958. 


June 3 

A In Pittsburgh No. 1 heavy smelting scrap sold at 
$36.00 a ton, up $1.00; No. 2 heavy melting material 
sales at $32.00 indicated an increase of about $3.00 
over previous sales. 

A The AISI reported that the iron and steel industry's 
payroll for 96.1 per cent of the industry for hourly and 
salaried employees totaled $385,488,363 in April, 
1959, against $385,413,953 in March, 1959, and $247, - 
433,391 in April, 1958. Average hourly payroll cost 
for wage earners was 3.340, against 3.336 in March, 
1959, and $3.108 in April, 1958. Fringe benefits 
amounting to 33.2¢ per hr are not included. Employ- 
ment during April, 1959, totaled 620,601, compared 
with 603,635 in March, 1959, and 502,653 in April, 
1958; average hours worked per week in April was 
40.7 compared with 41.0 in March and 33.1 in April, 
1958. 


June 4 
A The Commerce Dept. reported that world steel 
production rose to an annual rate of 350,000,000 net 
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tons during the first quarter of 1959; The U. S., 
Canada, Russia, Japan and China showed gains; 
European Coal & Steel Community fell under the 
1958 pace. 


June 5 

A Retail delivery of automobiles during May, 1959, 
were estimated at 530,000 units, compared with 503,- 
000 in April, 1959, and 394,000 in May, 1958. 

A The AAR reported that rail freight volume in the 
week ended May 30, totaled 687,726 cars, 29.8 per 
cent above the like 1958 period. 

A The AAR estimated that major railroads boosted 
their net income for April, 1959, to $62,000,000, com- 
pared with $17,000,000 in April, 1958. 


June 8 

A The AISI reports that the operating rate of the 
steel industry for the week of June 8 is scheduled at 
2,681,000 tons (94.7 per cent of capacity). This com- 
pares with 2,653,000 tons one week ago (93.7 per cent 
capacity) and 1,728,000 tons one year ago. Index of 
production for the week is 166.9. 


June 9 

A President Eisenhower asked Congress to eliminate 
interest rate ceilings on savings bonds and on new 
issues of long-term Government bonds; and also re- 
quested an increase of $7,000,000,000, to $295,000, - 
000,000, in the Federal debt ceiling. 


June 10 

A R. S. Reynolds, Jr., president Reynolds Metals Co., 
announced that the company is boosting its primary 
aluminum output by 42,000 tons, to 601,000 tons, 100 
per cent of annual rated capacity. 

A Price of scrap copper was cut !4¢ a lb to 25%4¢. 


June 11 

A USW emphatically rejected steel industry spokes- 
men’s suggestion that the producers might relax their 
no-wage-increase stand if the steelworkers would ac- 
cept industry recommendations of elimination of plant 
practices the companies consider wasteful. 

A A government survey showed that business out- 
lays of $32,600,000,000 are now planned for 1959 for 
new plant and equipment, an increase of $800,000,000 
over expectations three months ago. This puts capital 
investment spending 7 per cent above actual outlay 
of $30,500,000,000 in 1958. 

A Government figures showed that unemployment 
in mid-May fell to 3,389,000, a decrease of 240,000; 
employment rose to 66,000,000 an increase of 1,000,- 
000 


June 12 

A Commerce Department reported that retail sales 
in May rose to a seasonally adjusted $18,300,000,000; 
1.7 per cent over April, 1959. 


June 15 

A The AISI reports that the operating rate of the steel 
industry fur the week of June 15 is scheduled at 2,631,- 
000 tons (92.9 per cent of capacity). This compares 
with 2,604,000 tons one week ago (92.0 per cent ca- 
pacity) and 1,751,000 tons one year ago. Index of pro- 
duction for the week is 163.8. 

A The AISI reported that blast furnace production in 
May, 1959, totaled 7,747,996 net tons compared with 
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7,392,606 net tons in April, 1959, and 4,073,717 net 
tons in May, 1958. 

AThe Labor Dept. reported that home building in 
May dropped to an annual rate of 1,340,000 from 
1,390,000 in April, 1959. 

A National production of goods and services in the 
second quarter is running “in excess of $475,000,- 
000,000,"’ annually, compared with $467,000,000,000 
rate in the first quarter, according to Martin R. Gains- 
brugh, National Industrial Conference Board econo- 
mist. 

A AISI reports steel production in U. S. in May, 
1959, totaled 11,600,000 net tons of ingots and steel 
for castings, compared with 11,281,920 tons in April, 
1959. Output for the first five months of 1959 was 
53,369,988 tons, compared with 30,625,607 tons in the 
same time of 1958. 

A The Bureau of Mines reported that production of 
Pennsylvania anthracite for May, 1959, was 1,388,000 
net tons compared with 1,503,000 tons in April, 1959, 
and 1,639,000 tons in May, 1958. 


June 16 

A Federal Reserve Board reported that industrial 
output during May rose to 152 per cent of the 1947 

49 average compared with a revised 150 per cent for 
April, 1959. 

A Custom smelters reduced price for copper !¢ to 
31!.¢ per lb. 

A Legislation voted by the House Ways and Means 
Committee would permit Federal debt ceilings of 
$285,000,000,000 permanently, and $295,000,000,000 
through June 30, 1960. 

June 18 

A The Commerce Dept. reported that personal in- 
come rose to a seasonally adjusted rate of $376,200, - 
000,000 annually, an increase of $3,000,000,000 over 
the April pace. 


June 19 

A The ARCI reports that deliveries of new freight 
cars in May, 1959, totaled 3358 cars compared with 
3741 in April, 1959, and 3534 in May 1958. New orders 
for May, 1959, amounted to 5253 compared with 3736 
in April, 1959, and 1370 in May, 1958. Backlog of cars 
on order as of June 1, 1959, was 36,859 compared 
with 35,479 on May 1, 1959, and 30,386 on June 1, 
1958. 

A Texas authorities limited July output of crude oil to 
2,666,771 barrels daily, 226,044 barrels a day below 
the current allowable; most Texas wells will be per- 
mitted to operate only 9 days in July, compared to 10 
days operation in June, and 12 days in May. 

A Loans to business by leading New York banks rose 
to $11,100,000,000, in the week ended June 17, 
$100,000,000 over the same period in 1958. 

A Lake shipments of iron ore in May, 1959, totaled 
14,297,300 net tons compared with 4,547,884 net tons 
in May, 1958. 

A Republic Steel Corp. announced it has success- 
fully produced strip steel directly from powdered iron 
ore, but there is considerable research work still 
ahead before commerical production will be possible. 
A The Aluminum Assn. reported that primary alumi- 
num production in the United States during May, 
1959, was 163,857 short tons compared with 155,213 
short tons in April, 1959, and 126,327 short tons in 
May, 1958. 

June 22 

A The Labor Dept. reported living costs edged up to 
124 per cent, up 0.1 per cent, of the 1947 49 average. 
A The AISI reports that the operating rate of the 
steel industry for the week of June 22, is scheduled at 
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2,627,000 tons (92.8 per cent of capacity). This com- 
pares with 2,620,000 tons one week ago (92.5 per cent 
capacity) and 1,666,000 tons one year ago. Index of 
production for the week is 163.5 

June 23 

A Social Security operations will show a $87,000,000 
deficit in the fiscal year starting July 1; after that 
deficit, income is expected to exceed outgo and by 
June 30, 1963, the fund will stand at $23,900,000, - 
000, $2,300,000,000 above the current total. 

A Colorado Fuel] and Iron Corp. plans to sell $40,000, - 
000 bond issue privately for expansion and for other 
corporate purposes. 

June 25 

A Copper prices were dropped !¢ to 3l¢ per lb by 
U. S. custom smelters. 

A AISC reported that bookings of fabricated steel in 
May, 1959, totaled 241,612 tons, compared with 
294,806 tons in April, 1959, and 224,308 tons in May, 
1958. Shipments in May, 1959, totaled 294,127 tons 
compared with 290,623 tons in April, 1959, and 328,- 
180 tons in May, 1958. Backlog of future work on May 
31 amounted to 1,768,429 tons. 


June 26 

A According to F. W. Dodge Corp. report construc- 
tion contracts in the U. S. (excluding Alaska) totaled 
$3,541,858,000 in May, 1959. 

A Copper prices were reduced !s¢ by custom 
smelters to 30!o¢ per lb. 

A AAR reported that rail freight loadings in the week 
ended June 20, climbed to 723,738 cars, 2.1 per cent 
over last week and 15.2 per cent over the like 1958 
period. 

June 29 

A The AISI reports that the operating rate of the 
steel industry for the week of June 29, is scheduled at 
2,405,000 tons (84.9 per cent of capacity). This com- 
pares with 2,486,000 tons one week ago (87.8 per cent 
capacity) and 1,376,000 tons one year ago. Index of 
production for the week is 149.7. 

June 30 

A The House approved the bill for a year’s extension 
of present corporate and excise tax rates set to decline 
July 1, under existing law. 

A Copper prices were lowered !»¢ to 30¢ per lb by 
custom smelters. 

A The Aluminum Assn. reported that shipments of 
aluminum sheet and plate in May, 1959, totaled 
151,262,000 lb, compared with 135,529,000 in April, 
1959. Shipments of aluminum foil for May, 1959, 
totaled 20,845,603 lb compared with 21,668,994 lb in 
April, 1959. 

A American Iron Ore Assn. reports that the consump- 
tion of iron ore in the U. S. in May, 1959, totaled 
11,848,410 gross tons; receipts of ore at iron and steel 
plants in the U. S. for May, 1959, totaled 16,049,208 
gross tons; stock on hand on May 31, was 41,120,267 
gross tons. Of 261 U. S. blast furnaces, some 227 were 
in operation on May 31, 1959, compared with 150 in 
operation on May 31, 1958. 

A The Labor and Commerce Depts. reported that 
construction outlays in June, 1959, totaled $5,000, - 
000,000, up $400,000,000 over May, 1959, and $600, - 
000,000 over June, 1958. Expenditures for the first 
half of 1959 reached $55, 100,000,000 on a seasonally 
adjusted annual rate, compared with $49, 100,000,000 
actual expenditures in all 1958. 

A President Eisenhower signed legislation providing 
$100,000,000 in direct loans for veterans’ housing and 
boosting the interest rate ceiling on VA-insured mort- 
gages from 4%, to 5!4 per cent. 
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fully protected 
by Garlock KLOZURE* 
Oil Seals 








fe 


Each mammoth roll of a rolling mill is precisely designed and balanced. KLOZURE 
oil seals help maintain that balance through maximum bearing protection. 


GARLOCK KLOZURE 
142A— designed pri- 
marily for steel mills to 
seal surfaces perpendicu- 
lar to shaft such as at end 
of mill roll. Acts as initial 
seal, keeps excessive 
water, scale, and other 
foreign matter from bear- 
ing oil seals. Available in 
any length for any diam- 
eter over 12”. Comes in 
straight strip with strap 
for fastening. Maximum 
surface speed 5000 fpm, 
temp. 250° F. constant. 


GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one of our 30 sales offices 
and warehouses throughout the U. S. and Canada 


(fHannocx 


GARLOCK KLOZURE 2782 

Positive oil seal protection for 
steel mill bearings. Garter 
spring holds Buna-N sealing 
element in contact with shaft. 
Precision formed case molded to 
sealing element protects seal 
from damage, and provides a 
press fit for proper installation. 
Available normal to high speed 
use on shafts to 48” dia., tem- 
peratures to 250° F, and for 
applications involving low pres- 
sure differentials. 


It’s easier to find the KLOZURE Oil Seal for your job because 
Garlock has one of the largest stocks available. Moreover, for 
any sealing problem, you can choose from the Garlock 2,000 

. . two thousand different styles of packings, gaskets, and 
seals. The only complete line. Call your Garlock representative 
or write for KLOZURE Catalog 20. 


*Registered Trademark 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products 
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Now &SiNSi 
has improved the spherical 


roller bearing it invented! 


This new spherical roller bearing offers even 3. Using an axially floating 
higher capacity than S8&f’s original, self-aligning guide ring — provides effec- 
. , f. ive roller guiding, and min- 
bearing — and meets the needs of today’s faster, ~ nd sage « 
. . imizes friction at roller ends. 
more productive machinery. In some cases, the 





increase in capacity is as muuch as 54% — corre- 
sponding to more than 4 times longer service life! 
4. Using a strong ‘“window- 


Here’s how these improvements EN FR type” cage for each row of 
\ ee ae rollers—helps ensure depend- 
have been obtained: able operation over a full 


range of loads and speeds. 





1. Eliminating undercuts and 
integral flanges — helps pro- 
vide space for larger rollers 
and longer effective contact 
between rollers and races. 





the center of the outer ring— 
helps channel lubricants di- 
rectly to the rollers and push 
contaminants away. 


5. Placing a lubricant duct in . 








2. Using symmetrical rollers, 

unrestricted by flanges — en- For full details on this new high-capacity spherical 
sures uniform load distribu- ; , 

roller bearing call the nearest StF sales office or 
tion over the roller length at ‘ geghe : : 

all times, even under heavy  @uthorized Ss distributor listed in the yellow 
thrust load. pages of the telephone book. 





5931 
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EVERY TYPE—EVERY USE 


okKF. 


; ee ; BKF INDUSTRIES. INC., PHILADELPHIA 32, PA. 
Spherical, Cylindrical, Ball, and Tyson Tapered Roller Bearings 


eecoeeeeo ee eoeeeeeeeeeeeeorereevoeeeeeoeeo eevee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeeeeeneeee8 2808 


* REG. U.S. PAT. OFF, 
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OHIO IRON AND STEEL ROLLS 


CARBON STEEL ROLLS * OHIOLOY ROLLS * OHIOLOY ‘‘K’’ ROLLS 
FLINTUFF ROLLS « DOUBLE-POUR ROLLS 
CHILLED IRON ROLLS * DENSO IRON ROLLS 
NICKEL GRAIN ROLLS * SPECIAL IRON ROLLS 
NIOLOY ROLLS * FORGED STEEL ROLLS 






The Ohio Steel Foundry Co. 


LIMA, OHIO 








A The Youngstown Sheet and 
Tube Co. has broken ground for a 
second new continuous 
line as part of its tinplate expansion 
program at the Indiana 
Works No. 2 Tin Mill. 

The new line will be in operation 
in about two years. It will be nearly 


annealing 


twice as long and will have four 


times the capacity of the unit that 
went into production early last 
vear at the No. 2 Tin Mill. 

Two new buildings are to be 
erected, providing for 93,000 sq 
ft of floor space. One will be a 
building for the annealing line 
and the other will be additional 
floor space for coil storage. 

Approximately 33,000 ft of piling 
will be driven into the sand to 
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Indusiy News... 


YOUNGSTOWN SHEET AND TUBE BREAKS GROUND FOR 
SECOND NEW CONTINUOUS ANNEALING LINE 


provide a solid footing for the new 
buildings. Foundations will require 
an estimated 15,600 cu yd_ of 
concrete, and about 2665 tons of 
structural steel will be used for the 
buildings. 

The new line will be 560 ft long, 
including the furnace, compared 
with 390 ft for the present unit. 
At the entry end will be two reels, 
necessary strip handling and clean- 
ing equipment, and a large looping 
tower, 70 ft high, to store 1600 ft 
of strip. 

The looping tower provides slack 
in the strip to permit the welding 
of coils without stopping or slowing 
down of the ribbon of steel in the 
furnace. 

At the exit end of the line will be 


BURNERS AID COLD STRIP ROLLING GAGE CONTROL 


An effective method for correcting gage across steel strip and giving it a degree 
of hardness, after annealing, is employed by Alan Wood Steel Co. Nine Duradiant 
burners, manufactured by Selas Corp. of America, are strategically located across 
the face of the top roll used in the final cold strip rolling operations—about 
three to four in. from the face. As illustrated, the strip is carefully checked as 
it passes between the two rolls and is being recoiled, and when any unevenness 
in gage across the strip is detected, burners are ignited where necessary to swell 
the top roll. The instantaneous response of the burners is making possible a 
+0.0002 of an in. control of the gage across the strip without fail. Use of radia- 
tion without direct flame impingement eliminates worries about soot deposit on 


the roll being transferred to the strip. 
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another looping tower, 70 ft high, 
with 16 loops for storing 1150 ft of 
strip. This will permit winding the 
strip on either tension reel without 
stopping the steel in the furnace 
while coils are being removed. 

The annealing furnace will be 
115 ft long and 70 ft high and be- 
cause of its large size, a closed 
circuit television system with four 
cameras will be installed to watch 
the steel in each section of the 
furnace chambers. 


WHEELING TO CHANGE 
BESSEMER BLOWING 


A Wheeling Steel Corp. has an- 
nounced plans to change its steel- 
making process at the Steubenville 
South Works, Mingo Junction, 
Ohio. Paul W. Koenemund, vice 
president in charge of operations, 
said that the Bessemer converters 
at that plant will be altered to 


permit blowing with a mixture of 


steam and oxygen instead of at- 
mospheric air. This process change 
will enable the company to produce 
a low nitrogen steel, of open hearth 
grade, with a wider range of applica- 
tion than the regular air blown 
Bessemer steel. 

“This change will greatly increase 
the flexibility of our operations at 
the Steubenville Works,’ said Mr. 
Koenemund. He continued, “Steel 
made by this oxygen vapor process 
can be used in a variety of products, 
rather than for pipe and _ roofing 
only, as with the standard Bessemer 
steel now being produced at Steu- 
benville South.”’ 

In addition to oxygen-steam blow- 
ing equipment, the project will 
require construction of an oxygen 
generating plant at Mingo Junction, 
Ohio, and an oxygen pipeline from 
Steubenville South to Steubenville 
North. Completion is expected to 
require about a year. 

Mr. Koenemund estimated that 
the new process at Steubenville 
South together with improvements 
in charging and teeming practice 
and materials handling at Steuben- 
ville North will increase the com- 
pany’s rated annual steelmaking 
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RSATILITY... 


HEAVY DUTY UPENDER 
TURNS 50,000 LB. STEEL COIL 


Planet Corporation’s Upender is another example of why 
Planet is known throughout industry as a versatile organization 
. and as an organization which manufactures quality equipment. 
Planet’s Upender turns 50,000 pound coils from a horizontal posi- 
tion to vertical, or vice versa, and it is made to take day in, 
day out abuse. Although upenders are not unique (as is most of 
Planet’s equipment) it is evidence of Planet’s competence in creat- 
ing and building even the heaviest of materials handling equipment. 
PLAN WITH PLANET If your plant has a production, ma- 
terials handling, or automation problem, let Planet demonstrate 
how its versatile engineering skill, and production and erection 
know-how can help you. It has paid many leading industrial con- 
cerns whose names are household words to “Plan with Planet’’ 
...itwill pay you too to use Planet Versatility. Write or phone today! 


1816 SUNSET AVENUE 
LANSING, MICHIGAN 
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capacity to about 2.6 million tons 
from the present 2.4 million tons. 
Wheeling Steel acquired the 
Mingo Junction plant of United 
States Steel Corp. in 1946, making it 
a part of the Steubenville Works. 
Extensive improvements and addi- 
tions were made to the facilities and 
Bessemer steelmaking operations 
were transferred there from the 
Benwood Works. Principal units 
at Steubenville South are three 
blast furnaces, two 14-ton Bessemer 
converters together with necessary 
auxiliary equipment for their opera- 
tion, and a 44-in. blooming mill. 


WILPUTTE TO REBUILD 
BRIER HILL BATTERY 


A The Youngstown Sheet and Tube 
Co. has announced that it is re- 
building an 84-oven coke battery 
at the Brier Hill plant as part of 
its continuing maintenance and 
modernization program, 

Equipped with self-sealing doors 
designed to effectively control es- 
cape of gases and smoke, the new 
ovens make possible greater ef- 
ficiency in the coking operation. 

The rebuilt battery will have an 
annual capacity of 372,000 tons of 
coke. 

The contract for the rebuilding 
project has been awarded to the 
Wilputte Coke Oven Division of 
Allied Chemical Corp. The old 
ovens have been taken out of opera- 
tion and dismantling work is under 
way. Completion of the battery is 
expected in early 1960. 

During the construction period, 
coke for the Brier Hill blast fur- 
naces will come from the storage 
yards. 


ARMCO EXPANDS BUTLER 
STAINLESS FACILITIES 


A The Armeo Division of Armco 
Steel Corp. continued with the 
expansion of its Butler Works by 
beginning a $17,000,000 program 
for additional stainless steel facili- 
ties. 

Contracts were awarded for the 
installation of new machinery and 
equipment and building improve- 
ments for a new Butler Works unit 
to be known as Plant No. 2. Work 
will begin immediately, Clyde G. 
Davies, vice president—operations, 
Armco Division, reported. 

Another phase of the program 
involves the relocation of stainless 
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3-stand roughing mill 
train driven by a single 
motor using 3 special 
Western Gear combination 
pinion stand speed 
reducers to distribute 
power to housing 


locations. 
A Western Gear Se attie engineer checks 
disengaging lever before final assembly. 








bination double reduction right angle 1 
reducer-pinion stand. Ratio 3.7:1, rated 
) HP AMGA Class 1 at 200 rpm input 
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As part of the recently completed plant 
expansion program of a major steel 
producer in the Seattle, Washington area, 
roughing mill stands were set in a widely 
separated continuous arrangement. 
Problem: How best to locate large power 
feed shafts between reduction gears 

and mill stands. 

Engineering and cost-reduction studies 
by Western Gear’s Seattle Engineering 
Group resulted in the efficient mechanical 
power distribution sketched here. 
Western Gear plants and engineering 
facilities are ready to assist you in 
solving any problem of mechanical power 
distribution. 


WESTERN GEAR CORPORATION 
Industrial Products Division 

P.O. Box 126, Belmont, California 

Please send SpeedMaster Speed Reducer 
Bulletin 5802. 
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No Tripping! 
No Injuries! 


No Down Time! 









A Model 
For Your Purpose 
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AIR-LIQUID REELS 


Other 
Reelite Products 











Eliminate Dangerous Hose Slack with APPLETON Reels 


The hazards of tangled, twisted hose are completely eliminated when 
you install APPLETON Air-Liquid Reels. They automatically rewind to 
maintain constant tension on hose lines...yet give finger-tip supply from 
“out-of-the-way” source. Helps prevent costly employee injuries! 


Investigate the advantages of APPLETON Air-Liquid Reels for your 
requirements ...the finest for light or heavy duty work. A duplex 
model hose reel for oxygen and acetylene also available. All have 
universally designed roller outlet which provides continuous use of the 
hose without danger of pinching or tearing. If constant tension 
is not desired, reels can be equipped with a ratchet device 
which, with a slight tug on the hose line, allows 
it to rewind on the drum. 


For full information, write for 
Air-Liquid Reel Bulletin 259 


APPLETON ELECTRIC COMPANY 
1701 Wellington Avenue . Ol al keot-tolomm kC Pam ili lalelt—) 
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steel production equipment from 
Plant No. 1 to Plant No. 2. This 
work will start later in the year, 
Mr. Davies said. 
melting, rolling and some processing 
facilities will remain in Plant No. 1. 

The entire project, to be com- 
pleted late next year, will enable 
wider 


Stainless steel 


Armco to produce close- 
tolerance stainless steel sheets and 
coils. Heavier coils also will be 
available. 

The new projects will range from 
a new reduction 
mill to shipping facilities. Other 


new units will be added including a 


sendzimir cold 


rewind line, coil grinder line, an 
anneal and pickle line and new 
material handling facilities. 

The buildings at Plant No. 2 
consist of a 125,000 sq ft structure 
and a number of auxiliary buildings 
and service units making the plant 
a self-contained manufacturing en- 
terprise. 


NEW ANNEALING LINE 
OPERATING AT WHEELING 


A Wheeling Steel Corp. has com- 
pleted one of the final phases of 
its $35,000,000 Yorkville Works 
improvement and modernization 
program. 

A new 
cleaning and 
gone into production. This second 


$6,000,000 continuous 


annealing line’ has 


line has a capacity of 30 net tons 
per hour, with a nominal speed of 
1,200 fpm. 

Completed phases of the program 
include a 48 in. five-stand tandem 
mill for cold reducing hot strip; 
a temper rolling mill with auxiliary 
equipment, to process wider strip 
in coils; annealing furnaces to 
replace older portions of the existing 
installation; electrolytic cleaning 
and scrubbing line; and hot strip 
pickling equipment. 


McKAY NAMED AGENT 
“FOR MANNESMANN-MEER 
A An agreement signed on May 
29 makes McKay Machine Co. 
sole manufacturing agent for Man- 
nesmann-Meer in the United States. 
The pact covers both original equip- 
ment and spare parts in the entire 
Mannesmann-Meer line. 

Both firms have offices in Youngs- 
Mannesmann-Meer having 
offices and engi- 

there from the 


town, 
general 

neering facilities 
East last summer. 


moved 
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Both firms engineer heavy-duty 
metalworking equipment. Mannes- 
mann-Meer, who previously had no 
manufacturing facilities in this coun- 
try, specializes in steel mill equip- 
ment including seamless tube mills, 
extrusion presses for tubular prod- 
ucts, rotary tube and bar straight- 
eners, cold pilger machines, cold 
draw equipment for tubing, stretch 
reducing mills, rotary flying hot 
saws and general associated han- 
dling equipment. 

McKay Machine is a designer and 
builder of machinery for the metal 
fabricating industries, including cold 


roll forming equipment, electric- 
weld tube and pipe mills, cold draw 
equipment for bars, roller levelers, 
press feed lines, coil cut-up lines 
and special automatic production 
machinery. 


TORRINGTON CO. OPENS 

ATLANTA, GA., OFFICE 
A The 
nounced the opening of a district 
office in Atlanta, Ga. 

Larry Paine, district engineer, 
will serve the states of North 
Carolina, South Carolina, Georgia, 
Florida, Alabama, and Tennessee. 


Torrington Co. has an- 








...-1ow cost 
haulage 


ATLAS CARS 







Custom-built to the needs of each custom- 
er, Atlas Cars assure the dependability 


that maintains haulage schedules. 


Since 1896 designers and producers of 


Ore Transfers . 
Quenchers . . 
Machines . . 
Storage Battery Locomotives 


. Coal Larries . . 


. . Scale Cars... Coke 
. Door 
. Safety-Type Transfers .. . 


ATLAS CAR & MFG. COMPANY 
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to turn 
ideas 
into... 


... profitable 
rolling mill 
performance 


...has been MORGAN CONSTRUCTION COMPANY'S job for 
over 70 years. Since 1888 Morgan has originated bold, new engi- 
neering concepts and translated them into profitable rolling mill 


performance. 


Starting with the development of the first continuous rolling mill in 
America in 1888, the Morgan Construction Company has achieved 
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WORC ESTER Send for our booklet telling about our work in the steel industry. 


VMIORGAN CONSTRUCTION COMPANY 
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.. capacity to design, produce, install and operate 
complete systems for separation, purification and 


liquefaction of gases — systems that provide 
profitable advantages and opportunities throughout industry. 
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Liquefied gases from Air 
Products equipment supply 
all major U.S. missiles. 


& 


i. 


HOW THE MILITARY SERVICES OU will find here tangible evidence of 


a growing technology. Applying “Cryo- 

use Air Products genics” (the science of low temperatures ) 
and engineering broad new routes to low-cost, 

Large-scale low-temperature systems, ultra pure gases and high-purity industrial gases is the main busi- 

liquids, and a broad range of specialized cryogenic ‘‘hardware’”’ ness of Air Products. 

are supplied by Air Products to the military. When large quantities Air Products combines original research 


of liquefied gases were needed for rocket engine development k led ith A . d farts 
and missile testing, Air Products quickly designed, manufactured . — = ation GUNS? a - a 
ing capabilities and substantial operating 


and put on stream complete production facilities. Typical facili- : js pao 
ties paid for themselves in less than a year’s time. Air Products experience. These integrated activities have 


also provides a broad line of portable air separators for field and 
shipboard use... and has advanced the development of exotic 
fuels. And, Air Products produces advanced design liquefied-gas 
pumps, cryogenic storage and transfer systems, electronic cool- 
ing devices and refrigeration and distillation equipment for 
military uses. 
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41OW THE STEEL INDUSTRY 
uses Air Products CAPACITY 


n the blast furnace, the open hearth and the new 
onverter processes — Air Products oxygen effi- 
iently increases steel mill capacity. Annealing 
itrogen and other gases are also provided on a 
»w-cost tonnage basis. 

Air Products’ complete gas supply systems are 
istalled at steel mills without capital investment 
yy operating worries on the part of the users. 
ontinuity and reliability of supply are assured. 
n-site facilities pioneered by Air Products 
educed the cost of oxygen 80% in 12.years -— 
ansforming oxygen from a costly chemical to 
1 practical working utility. 

Further progress marks on-the-job development 
york now continuing around the clock at major 

steelmaking facilities. Entirely new metallurgical 
techniques ...and new profits... are available 
through Air Products. 


helped provide many Air Products customers 
with distinct competitive advantages. 

Air Products is the world’s leader in 
APPLIED CRYOGENICS — the practical 
and profitable use of low-temperature science 
for industry. 

Perhaps this CAPACITY can help solve 
your problems — in cryogenics, in industrial 
gas supply systems, or in some new area where 
“ground rules” are yet to be established. 


HOW THE CHEMICAL INDUSTRY 


4 


uses Air Products CAPACITY 


Air Products low-temperature systems permit 
many modern chemical plants to improve operat- 
ing efficiency and end-product quality — and to 
develop new processes and products. This results 
from the ready availability of low-cost tonnage 
uantities of oxygen, nitrogen, hydrogen, ammonia 
and methanol syn-gas, carbon monoxide and 
ydrocarbons such as purified methane, acety- 
lene and ethylene. Low-temperature separations 
gaseous mixtures now make it practical to 
recover valuable components from natural gas, 
finery off-gases, coke-oven gas and other 
‘ waste”’ gases. The versatility of cryogenics—as 
plied by Air Products—works profitably for the 
emical industry today... offers unparalleled 
ure opportunity in this fast-growing industry. 











Air Products pipeline oxygen 
serves the Basic Oxygen Fur- 
nace Process. 


HIGH PURITY GASES AND LIQUIDS 
— available like any other utility 


with the help of Air Products 


... The supply is dependable... 
the price guaranteed... with 
Air Products on the job. 
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“ULTIMATE” FUEL ON TONNAGE SCALE 


... from pilot operation to tonnage 
production through 
Air Products CAPACITY 









* 


Liquid hydrogen, identified by the Air Force as an “ultimate” 
chemical fuel with three times the energy content of present 
fuels, is in production at this facility in Palm Beach County, 
Florida. Built and operated for the Air Force by Air Products. 
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THE U.S. TREASURY SALUTES THE CHEMICAL INDUSTRY 





—and its people who buy Savings Bonds 
and strengthen America’s Peace Power 


Every family and every industry in this country benefit, 
directly and indirectly, from the work of our great chemi- 
cal industry. Those whose lifework is in chemistry may 
well take pride in the vast good that stems from their 
profession. Thousands upon thousands of people in the 
chemical field are proud, too, of their share in America’s 
Peace Power, for they are making regular purchases of 
U.S. Savings Bonds. 

Buying Shares in America through the Payroll Savings 
Plan is a convenient and systematic way to practice thrift. 
It helps these patriotic people enhance their resources for 
home building, for education and for greater security after 
retirement. 

If your company has not yet installed a Payroll Savings 
Plan, start at once. The easy first step is to telephone your 
JAMES C. VICKERS is pictured here practicing his highly 


= “a F er ae aie specialized skills in one of our country’s great chemical plants. 
gladly. Or write to Savings Bonds Division, U.S. Treasury the. Vickers is typical of the theveends of expert workers in. this 


Department, Washington ao, a. C. field who are buying U.S. Savings Bonds regularly. Mr. Vickers 
uses his company Payroll Savings Plan to make regular con- 
tributions to the Peace Power of his country. 


State Savings Bond Director for the help he will give you, 
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THE U.S. GOVERNMENT DOES NOT PAY FOR THIS ADVERTISEMENT. THE TREASURY DEPARTMENT THANKS, FOR THEIR PATRIOTISM, THE ADVERTISING COUNCIL AND THE DONOR ABOVE. 
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MESTA HIGH-SPEED SIDE TRIMMING AND 
SHEARING LINE FOR LIGHT GAUGE STRIP 


Designers and Builders of Complete Steel Plants 


MESTA MACHINE COMPANY 


PITTSBURGH, PENNSYLVANIA 





Personnel News... 


John Moxon has been elected president and Frank 
R. Palmer, chairman of the board of The Carpenter 
Steel Co. Formerly executive vice president, Mr. 
Moxon now will assume responsibilities as chief execu- 
tive officer. Mr. Palmer, president since 1948 and 
veteran of 42 years with Carpenter, fills a vacancy 
created by the death of J. Heber Parker in 1956. 

Mr. Palmer started in the steel industry in the Open 
Hearth Department of Midvale Steel Co., Philadelphia, 
Pa., in 1915. Later, he became assistant superintendent 
of the company’s Open Hearth Department at Wil- 
mington, Del. He came to Carpenter in 1917 as fore- 
man in the company’s electric furnace melting de- 
partment. From 1918 to 1928 he served as a member of 
the company’s metallurgical department. He was 
elected vice president in charge of sales and a member 
of the Carpenter Board in 1941. Seven years later, he 
was elected president. 


Jack L. Ashby was named president and chief 
executive of Kaiser Steel Corp. He has been with 
Kaiser Steel since 1942. Prior to his present appoint- 
ment, he had been vice president and general manager 
since 1948. Mr. Ashby’s first position with Kaiser 
Steel was expediter of materials and equipment during 
construction of the Fontana plant. In 1943 he was 
named sales manager of Kaiser Steel. In 1944 he was 
appointed general sales manager, and in 1947, vice 
general manager. In 1948 


president and assistant 


he was named vice president and general manager. 


William C. Hall has been appointed superintendent 
by-product coke, coal handling and docks at the 
Aliquippa Works of Jones & Laughlin Steel Corp. 
Mr. Hall sueceeds John J. Cavett, who has retired. 
Edward M. Gillespie replaces Mr. Hall as assistant 
superintendent—by-product coke, coal handling and 
docks. 

Mr. Hall has spent his entire business career of more 
than 40 years in the by-product field. He joined J&L 
in 1919 as a stillman at the Pittsburgh Works By- 
Product Department, and was transferred to the 
Aliquippa Works in 1925 as general plant foreman of 


F. R. PALMER J. L. ASHBY 
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the By-Product Department. He has been assistant 
superintendent since 1945. 

Mr. Gillespie joined J&L in 1921, as a boilermaker 
helper at the Aliquippa Works. He was appointed 
stillman at the By-Product Department in 1926, 
general oven foreman in 1927, and general heater fore- 
man in 1928. He has been general plant foreman since 
1945. 

Mr. Cavett retires from J&L after more than 32 
years of service in supervision of the By-Product 
Coke Department at the Aliquippa Works. He joined 
J&L in 1926, as assistant superintendent of the By- 
Product Coke Department and was appointed super- 
intendent in 1945. 


Clyde M. Horan has been appointed general super- 
intendent of basic steel operations at both the Indiana 
Harbor and South Chicago works of The Youngstown 
Sheet and Tube Co. Donald M. Lloyd was named 
general superintendent of steel plant rolling and 
finishing mills, and Robert M. McCafferty, super- 


intendent of continuous butt weld tube mills, at 


Indiana Harbor. Also named was Charles W. White, 
Jr., superintendent of bloom, billet, bar and = skelp 
mills at Indiana Harbor. The positions filled by Mr. 
Horan and Mr. Lloyd are new ones which divide 
responsibility for basic steel production and rolling and 


finishing operations. 

Mr. Horan joined the company 30 years ago as a 
practice engineer at the Campbell works blast furnaces 
and later was assistant superintendent of blast furnaces. 
In 1941 he was named superintendent of blast fur- 
naces at Indiana Harbor. Ten vears later he returned to 
Youngstown as superintendent of blast furnaces at 
Campbell and Hubbard. In 1956 he was appointed 
general superintendent of steel plant operations at 
Indiana Harbor. 

Mr. Lloyd started with the company in 1936 as a 
practice engineer at the Campbell works rolling mills. 
He became general foreman and then superintendent 
of the Brier Hill blooming and round mills, and in 
1947 was appointed general superintendent of the Brier 
Hill plant. In 1953 he was transferred to Indiana 


W. C. HALL E. M. GILLESPIE 
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R. B. HEWETT 


T. R. ANDERSON 


Harbor and became superintendent of the continuous 
butt weld tube mill. 

Mr. MeCafferty joined Youngstown in Indiana 
Harbor in 1955 after having been associated with 
Republic Steel Corp. in Youngstown, Ohio. He has 
been an assistant general foreman, general foreman and, 
in 1958, was named assistant superintendent of main- 
tenance in the tube mills 

Mr. White has been with Youngstown since 1955. 


Theodore R. Anderson has been appointed super- 
intendent of the Wheatland Tube Co. plant at Wheat- 
land, Pa. He sueceeds Frank T. Smith, who becomes 
special consultant until his retirement later this year. 
Mr. Anderson began his career in the Gary, Ind., 
plant of National Tube Co. in 1924. From 1926 until 
1931, he was associated with Jones & Laughlin Steel 
Corp. in their Aliquippa, Pa., tube mill. In 1931, he 
joined the Wheatland Tube Co. as furnace foreman and 
was promoted to assistant superintendent in 1944. 
In 1953 he left Wheatland to take the position of 
general foreman in the Fairless Works pipe mill of 
National Tube. From that position, he is returning to 
Wheatland as superintendent. Mr. Smith joined 
Wheatland in 1935 as plant engineer and in 1944 was 
promoted to superintendent. Previous to his associa- 
tion with Wheatland, Mr. Smith served as a mechanical 
engineer with Jones & Laughlin, A. O. Smith Co. 
and the Standard Screw Corp. 


Robert B. Hewett, chief industrial engineer, Crucible 
Steel Co. of America has been named manager of the 
corporate development section, and George I. Ziders, 
works industrial engineer at the company’s Sanderson- 
Haleomb Plant in Syracuse, will sueceed Mr. Hewett. 

Mr. Hewett joined Crucible in 1930 as an industrial 
engineer at the company’s Park Works in Pittsburgh. 
Before transferring from Park to become chief industrial 
engineer in 1950, he held positions as polishing depart- 
ment foreman, superintendent and works industrial 
engineer 

Mr. Ziders was employed by the American Steel & 
Wire Co. in Donora, Pa., for 15 years, during which 
time he held various jobs including that of division 
industrial engineer. He came to Crucible as works 
industrial engineer at the company’s Sanderson- 
Haleomb Works in Syracuse, 1951, a position he held 
until his present appointment. 


W. J. Cox has been appointed superintendent of 
conditioning yards, material handling and rolling mill 
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W. J. COX 


G. |. ZIDERS 


cranes at Kaiser Steel Corp.’s Fontana plant. Mr. 
Cox came to Kaiser Steel in 1942, starting in ac- 
counting and mill scheduling. From 1944 to 1945, he 
was with Geneva Steel, Provo, Utah, as a foreman in 
the structural mill. He returned to Kaiser in 1945 as a 
shift foreman in the plate mill. A year later, he was 
named assistant superintendent of the soaking pits, 
blooming mill and plate mill. In 1947, he was named 
assistant superintendent of the soaking pits and 
blooming mill, then progressed to assistant super- 
intendent of conditioning yards and material handling 
in 1952, the position he held until his present. appoint- 
ment. 


Charles ‘‘Hal’’ Seaberg has been appointed super- 
intendent and Stanley P. Darbut assistant super- 
intendent of the Blast Furnace Department at the 
Crucible Steel Co. of America’s Midland works. They 
formerly held these posts in an acting capacity. It was 
simultaneoulsy announced that M. N. Lindsay has 
been appointed to a newly created position as blast 
furnace engineer at the Midland plant. Mr. Lindsay 
was formerly superintendent of the Blast Furnace 
Department and more recently on special assignment 
by the company to study blast furnaces, sintering 
plants and raw materials as related to the blast furnaces. 


P. B. Harwood was appointed a senior vice president 
and E. B. Fitzgerald, vice president in charge of engi- 
neering, Cutler-Hammer Ine. Mr. Harwood joined 
Cutler-Hammer’s engineering department in 1917. 
In 1923 he was made supervisor of the department’s 
steel mill division and in 1928 was made general super- 
visor of all engineering work. In 1934 he was assigned 
the responsibility for the development of a propulsion 


E. B. FITZGERALD 


P. B. HARWOOD 
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control for submarines. Appointment as assistant chief 
engineer in 1938 was followed by being named manager 
of engineering in 1939. He became vice president in 
charge of engineering in 1945. Mr. Fitzgerald, formerly 
apparatus sales manager, began work in Cutler- 
Hammers Development Engineering Department in 
1946. Later he worked in the firm’s purchasing and 
engineering departments, and in 1949 transferred to 
the Headquarter Sales Department. In 1955 he was 
named division manager, in which capacity he was 
responsible for the sales of the company’s lines of 
mill and heavy industry control, mill brakes, magnetic 


clutches and lifting magnets. In 1958 he was appointed 
ipparatus sales manager and assumed the responsi- 
bility tor the sale of all product lines. 


Arthur H. Vaughan, chief engineer of The Electric 
Furnace Co., has been awarded the Trinks Industrial 
Heating Award. The award, sponsored by /ndustrial 
Heating publication, is named after Dr. Willibald 
Trinks, professor emeritus of Carnegie Institute of 
Technology. The panel of judges included Dr. John 
C. Warner, president of Carnegie Institute of Tech- 
nology; T. J. Ess, managing director of the Association 
of tron and Steel Engineers and editor of Jron and 
Steel Engineer; and Glen C. Riegel, metallurgical 
consultant. Mr. Vaughan was cited for conspicuous 
achievement in a career spanning 27 vears. During 
that time, he has been granted twenty patents on 
industrial furnaces and accessory equipment. 


W. P. Snyder, Jr., has retired as chairman of the 
board of Crucible Steel Co. of America, but will con- 
tinue as a director and member of the executive com- 


mittee 


Kenneth E. Lewis has been appointed division 
quality and process control manager for the Stainless 
and Strip Division of Jones & Laughlin Steel Corp. 
Mir. Lewis started as a chemical laboratory assistant 
for Aluminum Co. of America at its Detroit, Mich., 
laboratories in 1933. In 1938, he joined Rotary Electric 
Steel Co. (now part of the J&L Stainless and Strip 
Division) as a metallographer. He since has held the 
positions of mill metallurigst, supervisor and manager 
of quality and process control for the Division’s Detroit 
and Louisville, Ohio, plants 


George E. Kopetz, vice president of production, 


has been named vice president and general manager of 
the newly formed Fabricating, Engineering and Con- 


G. E. KOPETZ 


K. E. LEWIS 
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struction Group, Blaw-Knox Co. Arthur E. Murton, 
formerly roll sales vice president, has been appointed 
vice president and general manager of the new Foundry 
& Mill Machinery Group. 


Lawrence Young was named assistant general 
superintendent, Services Division, at Kaiser Steel 
Corp.’s Fontana plant. Mr. Young previously served 
as superintendent of mechanical shops. He came 
to Kaiser Steel in 1942 to perform electrical construc- 
tion as the plant was being built. He first became fore- 
man of the electric shop, then general electrical fore- 
man, tin plate mill, chief electrician of the Fontana 
plant, and superintendent of mechanical shops and 
field crews in 1954. 


Louis T. Campbell III has been appointed assistant 
to the vice president—engineering, National Steel 
Corp. Mr. Campbell came to National from United 
States Steel Corp. with which he held the position of 
assistant chief engineer of the Fairless Works. He 
joined the engineering construction bureau of United 
States Steel in 1935, and was active on construction 
projects of the Gary Works, Tennessee Coal and [ron 
Co., and Irvin Works. He joined the permanent engi- 
neering staff of the Irvin Works in 1938 and advanced 
to the position of chief design engineer. He was trans- 
ferred to Morrisville in 1951 as assistant chief design 
engineer for construction of the Fairless Works and 
after the plant was placed in operation remained with 
the permanent organization as assistant chief engineer. 


Frank C. Steimke, previously research director for 
Walsh Refractories Corp., has been promoted to vice 
president in charge of manufacturing and research. 


Holton E. Fox was named manager, Philadelphia, 
Pa., district sales office, SKF Industries, Inc. Mr. Fox, 
formerly a field engineer in the Pittsburgh District, 
fills a vacancy created by the appointment of Harold 
W. Speidel to the newly created position of manager, 
sales product planning. 


W. E. Addicks, veteran Cutler-Hammer, Inc., sales 
executive, retired June 2. He had been with the firm 
45 years. Mr. Addicks, manager of Cutler-Hammer’s 
New York sales office, joined the company in 1914. 
He worked first at the firm’s New York works and then 
as manager of its Boston sales office. He had been in 
his present post the past 16 years. Replacing Mr. 
Addicks in New York is E. E. Durham, who formerly 


LAWRENCE YOUNG 


A. E. MURTON 
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LINK-BELT IN-LINE HELICAL GEAR SPEED REDUCERS... 


xosSIitive! 








In-Line helical gear speed reducers mized by location of both shafts in the same 


broaden your choice of drive arrangements 


ome 


horizontal and vertical planes. 


No limit to the number of compact drive set- 
ups you can arrange with a Link-Belt In-Line 
helical gear speed reducer. Mount the motor 
where you will—it needn't be direct-connected. 
Space demands and layout problems are mini- 


Built for hard work, these drives feature the 


simplest of gear arrangements. Housing is one 





piece—sturdy and well sealed. Stocked in dou- 
ble. triple and quadruple reductions—up to 


206 hp, ratios to 2217:1. 





FOR FULL-LINE FACTS 

on Link-Belt’s comprehensive line of speed reducers— 
contact your nearest Link-Belt office or authorized stock- 
carrying distributor . . . or check and send this coupon to 
Link-Belt Company for data on all or any combination of 
the following: 





[|] gearmotors—Catalog 2747 

motogears—Ca‘alog 2747 

In-Line helical gear speed reducers—Catalog 2751 
[] shaft-mounted speed reducers—Catalog 2618 NAME : - oe a 
[] worm gear speed reducers—Catalog 2324-A 

[] universal worm gear speed reducers—Catalog 2724 
[] parallel shaft speed reducers—Catalog 2619 

[] fluid drives—Catalog 2747 

[] P.I.V. speed changers—Catalog 2274 CITY ; ZONE STATE 


PRUDENTIAL PLAZA, CHICAGO 1, ILL. 


FIRM 


ADDRESS i ; a 
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managed the Cleveland, Ohio, sales area. He in turn 
has been replaced by O. P. Robinson, Pittsburgh, Pa., 
siles manager, A. G. Turnquist of the Pittsburgh staff 
was named to manage the office there. 


James F. Wueste has been named manager for the 
Washington region of the Crouse-Hinds Co. Mr. 
Wueste has been with Crouse-Hinds since 1939, and 
has been located in Washington, D. C., since 1940, 
where he was a product engineer. 


Edwin W. Vereeke, formerly executive vice president, 
has been elected president of Heil Process Equipment 
Corp. succeeding Carl E. Heil, founder and former 
president, who was elected to the newly created post 
of chairman of the board. Mr. Vereeke joined Heil 
Process in 1946. 


Walter J. Speicher, vice president of M. Ek. Cunning- 
ham Co., has been appointed to the new post of director 
of sales. He will continue as a vice president and 
director. He has been with the company 19 years, 
most recently with a variety of design, sales and manu- 
facturing responsibilities. 


R. C. Conover has been appointed western district 
works manager, Refractories Division, H. K. Porter 
Co., Inc. Mr. Conover was with Harbison-Walker 
Refractories Co. from 1932 to 1941 in various capacities 
including those of assistant superintendent of the East 
Chieago Works and superintendent of Hays Works. 
In 1942, he joined Emsco Refractories Co. When this 
plant was acquired in 1944 by Gladding-MecBean and 
Co., he became production manager. Later he was 
vice president of manufacturing, and subsequently 
vice president and general manager of the pipe products 


division 


Charles R. Wilt, Jr., has been appointed processing 
furnace engineer for Reynolds Metals Co. He joins 
Reynolds Metals after nearly eight years with Loftus 
engineering Corp., where he was assistant chief engi- 
neer. Prior to that he was a power and fuel engineer 
with United States Steel Corp.’s Edgar Thomson 


Works 


John L. Wiedey has been named marketing manager, 
Pittsburgh Works, and George W. Hanafee, manager of 
the Indianapolis district, Allis-Chalmers Manufacturing 
Co 

Mr. Wiedey had been manager of the Indianapolis 
district since 1957. Prior to that he was successively a 
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W. J. SPEICHER R. C. CONOVER 
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sales representative in the district for five years and an 
application engineer in the company’s Switchgear 
Department. Mr. Hanafee had been a sales representa- 
tive in the Indianapolis district since 1952. 











Charles W. Ashcom has been appointed chief 
metallurgical engineer, Engineering and Planning 
Division, at Kaiser Steel Corp.’s Fontana plant. 
In his new capacity, Mr. Ashcom will head the newly- 
created department of metallurgical engineering. Be- 
fore assuming his new duties, he was senior metal- 
lurgical engineer. Mr. Ashcom came to Kaiser Steel in 
1953, having previously worked with A. O. Smith 
Corp. and in the Metallurgical Department of United 
States Steel Corp. 













William J. Backus has been promoted to manager of 
the Cineinnati, Ohio, district office of the Clark Con- 
troller Co. He replaces James Orton, who left the posi- 
tion to assume duties of sales manager for Good Roads 
Machinery Corp., a subsidiary of Clark Controller. 
Mr. Backus has been with Clark for 13 years, having 
served as an application engineer in the Cleveland and 
Cincinnati areas and, most recently, manager of the 
company’s Akron branch office. Bruce C. Harmon has 
been appointed manager of the Akron, branch office, 
succeeding Mr. Backus. 














Elmer B. Ott was elected chairman of the board, 
The Electric Storage Battery Co. At the same time, 
Edward J. Dwyer was elected president, and William 
P. Cairo, secretary. The elections took place at the 
first meeting of the board since the death on May 19 
of Carl F. Norberg, who had been president of the 
company since 1954. 







W. J. BACKUS B. C. HARMON 
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FOR EVERY APPLICATION, THERE’S 
ONE CRANE OUTSTANDING... 


IN STEEL MILLS: This rugged 100-ton giant proves that P&H builds a 
true steel-mill crane which is specifically designed for steel mill use. 


P&H steel-mill cranes are bigger and heavier. Their design combines 
brute strength and special metallurgy for lasting vertical and lateral 
stability. Each unit is engineered to easily handle constant massive 
loads —to shrug off strains and stresses of frequent shock loads — 
and to resist the terrific blasts of heat without effect on crane parts 
and structural supports. No disrupting your production when you 
use P&H! 


Equally important to you — P&H is the only crane manufacturer that 
makes the entire crane...including all structural, mechanical, and 
electrical parts...and then gives you guaranteed one source responsi- 
bility. Remember that ...the next time you buy a crane on which your 
mill production will depend! For more information, write for Bulletin 
C-42, Dept. 107, Harnischfeger Corp., Milwaukee 46, Wisconsin. 


HARNISCHFEGER 
...quality and service for 75 year: 


our ™ 
Year 


oS] { 


i(u~ 




















News and Notes on... 


Good Packing Practice 


§ | ¥ Maintenance and Design Hints from Johns-Manville Packings and Textiles Dept. 


JOHNS - MANVILLE 





PRODUCTS 


Subject of the month: Trouble-shooting Packing Problems 


i aaa 


Question: 

How can you 

pinpoint the cause of a 
premature failure? 


lr you carefully examine used packing, a correct 
interpretation of the damage will often suggest 
exactly what caused a premature failure. 

Generally speaking, the reasons fall into three 
areas: (a) the wrong size or style packing was 
selected for the particular service conditions, 
(b) the packing was not properly installed, or 
(c) the equipment requires maintenance. And 
any of these three conditions can not only result 
in premature packing failure . . . but can lead 
to other headaches resulting from poor perform- 
ance of equipment. 

Let us review some of the most common types 
of packing failures and their causes. . . easy to 
recognize through a careful inspection of the 


damaged packing. 


1. Damage: Excessive reductions in the cross- 
section of the packing. 


Possible cause: Bearing worn, or other shaft mis- 
alignment result in eccentric movement such as 
shaft “‘whip.”’ 


we 

y a Damage: Wearing face of the rings dried and 
charred, but the rest of the packing is still in good 
condition. 

Possible Cause: Either lack of proper lubrication, 
or the packing was not designed to withstand speed 


of movement involved, or the temperature range of 
service encountered. 
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J-M #7 Centripac® Packing shown here is designed speci- 
fically for single-stage centrifugal pumps in the process 
industries. Speeds to 3600 rpm; temperature to 500F. 


2 Damage: One or more rings missing from set. 


Possible Cause: Bottom of the stuffing box is 
badly worn, and allows the packing to extrude into 
the system, causing possible contamination. 


4.Da mage: Wear onoutside diameter of the packing. 


Possible Cause: Rings rotating with the shaft, or 
coming loose in the box. Choosing the correct size of 
packing will eliminate this problem. 





To solve any sealing problem, call on your 
local J-M Packing Distributor or Johns- 
Manville representative. They are equipped 
to help you select the right packing for the 
job—one that insures long, trouble-free 
service. For information, write to Johns- 
Manville, Box 14, New York 16, N.Y. In 
Canada: Port Credit, Ontario. 














JOHNS-MANVILLE 
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Mr. Ott has been a vice president and director of 
The Electric Storage Battery Co. and president of the 
Ray-O-Vae Co. Division since the acquisition in 1957 
of the Ray-O-Vae Co., of which he had been president. 


A. P. Burris, former sales vice president of Electric 
Machinery Mfg. Co., has been elected president and 
general manager. He succeeds R. H. Olson who be- 
comes board chairman. Succeeding Mr. Burris is C. E. 
Buchan former general sales manager. Mr. Burris, one 
time New York district manager was named _ sales 
vice president in 1950.) Mr. Buchan, Cleveland district 
manager for 30 years, became general sales manager in 
1954. 


G. L. Roark has been named manager of marketing 
in General Electric Co.’s High Voltage Switehgear 
Department. Mr. Roark, who served as manager of 
station equipment sales in the department, succeeds 
R. C. Crawford who has been named consultant 
marketing for the department. 

Mr. Roark joined General Electric on its test program 
in 1933. Two years later he was assigned to the Specialty 
Appliance Sales Department in Cleveland, Ohio, and 
then transferred to Philadelphia. In 1939, he returned 
to Cleveland as sales engineer in the Appliance and 
Merchandising Department. Three years later he was 
transferred to Fort Wayne, Ind., and served as super- 
visor and assistant superintendent in the Fractional 
Horsepower Motor Department. He was appointed 
manager of tube sales in Schenectady, N. Y., in 1952, 
and in 1957 became manager of station equipment 
sales, marketing section, for the High Voltage Switch- 
gear Department. 


Sam R. Howard has been named district manager of 
the Los Angeles, Calif., district sales office of The Okon- 
ite Co. Mr. Howard has been associated with the Los 
Angeles office as a sales engineer since 1956. At the 
same time, James F. Angle has been appointed district 
manager of the newly-created Salt Lake City, Utah, 
district office. Mr. Angle previously served for three 
vears as a sales engineer in Okonite’s Los Angeles 


office. 


Mitchell A. Thompson was appointed to superin- 
tendent of the Open Hearth Department at Kaiser 
Steel Corp.'s Fontana plant. Mr. Thompson came to 
Kaiser Steel in 1947 as assistant to the superintendent. 
open hearth, following 23 years with Bethlehem Steel 
Corp. where he progressed from third helper to general 
foreman in the open hearths. In 1948 he was named 
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| A. P. BURRIS (Left) 
R. H. OLSON (Center) 
Cc. E. BUCHAN (right) 
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general foreman, furnaces and auxiliaries, then general 
foreman of the open hearth. Mr. Thompson was 
named assistant superintendent of the department in 
1950, the position he held until his present appointment. 


William C. Ridge has been appointed executive 
vice president of John A. Roebling’s Sons Corp., 
subsidiary of The Colorado Fuel and Iron Corp. 
Formerly vice president, production, Mr. Ridge 
succeeds Charles R. Tyson who recently resigned his 
post. Mr. Ridge joined Roebling in 1942 as an engineer 
and has served progressively as manager of the stand- 
ards engineering division, manufacturing manager of 
the electrical wire division and as works manager. 

W. Basil Leach, formerly president of Mexico 


fefractories Co., and Charles A. Smith, who was 
executive vice president of Mexico Refractories, have 





Avoid abrasive 


damage to 
Roll Neck 
Bearings 
with 
FRANTZ 














Arrows point to Frantz FERROFILTERS 
in oil cellar of 4-high, 5-Stand cold mill 
in one of nation’s largest steel mills. 


Magnetic Separators 


Installed in lubricating systems and hy- 
draulic lines, Frantz permanent magnet 
FERROFILTERS insure positive removal of 
fine ferrous particles which bridge the oil 
film and cause damage to gears, bearings, 
valves, pumps and other finely fitted com- 
ponents subject to wear. Simple, compact, 
rugged construction. Easily installed. 


Send for Bulletin PM-44 


S. G. FRANTZ CO., Inc. 


Brunswick Pike and Kline Ave. 
P. O. Box 1138 Trenton 6, N. J. 
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been elected vice presidents of Kaiser Aluminum «& 
Chemical Corp. Their elections followed the recent 
merger of Mexico Refractories into Kaiser Aluminum «& 
Chemical Corp. Mr. Leach served as president of Mexico 
Refractories from 1957 to the time of the merger. He 
was formerly vice president and director of sales and 
has spent nearly 35 vears in the refractories industry. 
Prior to his appointment as executive vice president in 
1957, Mr. Smith served as chief engineer and became a 
Vie president of the company in 1947. Both Mr. 
Leach and Mr. Smith were among the founders of 
\lexico Refractories in 1929. 


Herman L. Koegel, former chief engineer, Crane and 
Hoist Development, Harnischfeger Corp., has been 
named manager of a new engineering department, 
Crane and Hoist Mechanical Engineering, for the 
Industrial Division. Douglas E. Holt, senior design 
engineer, Was named to succeed Mr. Koegel. Re- 
sponsibilities of the new position will be in the adminis- 
tration and co-ordination of mechanical engineering 
functions in overhead crane engineering, crane esti- 
mating, hoist engineering and crane and hoist develop- 
ment, in co-operation with the respective chief engi- 


neers responsible for these activities. 


Dr. F. C. Langenberg has been appointed manager 
Ol process research by the Crucible Steel Co. of 
America. Formerly chief development metallurgist at 
the company’s Midland, Pa., works, he will now be 
responsible for developing technical specifications for 
all process research facilities at the Crucible Tech- 
nology Center. Dr. Langenberg began his career in 


the steel business in 1951 when he joined United 
States Steel Corp. as a research engineer. He joined 
Crucible as supervisor of pyrometallurgy at the Re- 
search Laboratory in Pittsburgh in 1955. In 1958 he 
was named staff engineer, Materials and Processes 
(Primary Operations), and during the early part of this 
vear he was appointed chief development engineer at 


Midland. 


Frank E. Walling has been appointed general super- 
intendent, and Ernest C. G. Soffronoff, superintendent 
of maintenance at The Colorado Fuel and Iron Corp.'s 
Claymont, Del., plant. Mr. Walling joined CF&I in 
1957 as a product metallurgist at the Claymont plant 
and became product engineer in 1958. He held the latter 
position until his recent promotion. 

Mr. Soffronoff became associated with CF&I in 
1956 as an electrical engineer in Claymont’s engineering 
department. He held that post until his recent appoint- 
ment. 


Obituaries 


Robert Elliott Noble, Sr., division engineer for 
Mesta Machine Co., died May 25. Mr. Noble had 
been with Mesta since 1910. 


M. G. (Bud) Rice, superintendent of agriculture mill, 
Crucible Steel Co. of America, Midland works, died 
May 14. 


William C. Dages, manager of the Industrial Mquip- 
ment Department, Rumsey Electric Co., died June 9. 
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899 GRANT STREET 








This machine efficiently handles steel sheets up to 60 x 200” at 
speeds up to 450 fom with an absolute minimum of surface damage. 


BUCCICONI ENGINEERING COMPANY INC. 


PIONEERS AND MANUFACTURERS OF MAGNETIC AUTOMATION MACHINERY FOR HANDLING STEEL SHEET AND STRIP 
MANUFACTURERS OF MAGNETIC CONVEYORS, MAGNETIC SHEET PILERS AND DE-PILERS, MAGNETIC ROLLS, MAGNETIC PROXIMITY INDUCTO-SWITCH, 
THE D. B. MICROGAGE, AND TIN PLATE ASSORTING EQUIPMENT. 


GARY, INDIANA, 


bm 


U. S. A. 
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SAVE MONEY! 


Reclaim your 
interleaving 
paper. Ask 
about the new 
paper rewind- 
er with edge 
control! 


COMBUSTION: 7 


p> a 


reli its 


ontrols 


Done hydraulically, with 
NORTH AMERICAN EDGE CONTROL 


No waver, no weaving, no tele- 
scoping... North American ends 
tracking problems! Now winding 
and unwinding goes at top speed 
with precise tracking—accurate 
guiding into or from any process- 
ing unit! 

Built for Men of Steel—rugged as 
a rolling mill, yet precise as a 
jeweled watch. North American 
Edge Control is in three compact 


units: the detector and the 
hydraulic relay which operate 
the power cylinder. Ideal for pay- 
off reels, re-coilers or intermedi- 
ate steering. 


Learn why this unit out-performs 
any other control method, and at 
lower cost, too! We invite com- 
parisons, so- write now for litera- 
ture or ask your nearby North 
American representative. 


HYDRAULIC CONTROLS DIVISION 
The North American Mfg. Co. 
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(from intercooler) 
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1ST STAGE 
DISCHARGE 
(to intercooler) 
COMPRESSOR ¥ The unit shown above delivers 2000 cfm of oxygen 
compressed from atmospheric pressure to 120 psia, 
INLET—1ST STAGE COMPRESSOR when operating at design speed of 30,000 rpm. Itis a 
DISCHARGE two-stage, intercooled centrifugal compressor, direct 


driven by a 600-hp Elliott steam turbine. Overall 
length, about 36 inches. Other designs and pressures 
are available. Geared electric motor drive optional. 


Turbine-driven centrifugal oxygen compressor dur- 
ing factory test. First unit was subjected to 177 hours 
of rigorous test, 117 of these at design speed (30,000 
rpm) or higher. After 108 starts and stops, no meas- 
urable wear could be detected on any bearing. This 
testing also includes complete tests of direct-con- 
nected steam turbine, governed by an electro- 
pneumatic governor requiring no outside power 
source. 


ELLIOTT E 
Company 


JEANNETTE, PENNSYLVANIA 
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PREARTHROUGH 


in oxygen compressor design! 





—eliminates previous hazards 
—offers substantial savings 


New standards of safety and economy are established by this new Elliott oxygen compressor, 
designed for low flow at high head (high pressure ratio). Compressor and turbine bearings are 
made of aluminum oxide and are water lubricated, thus eliminating entirely the danger of explo- 


sion caused by lubricating oil contamination. 


The perfection of water-lubricated “‘ceramic”’ bearings is the culmination of long research 
and development by Elliott engineers. Their achievement eliminates the need for elaborate and 
complex seals. This new concept in compressor design marks a distinct forward step in safety, 


efficiency and reliability. 


Elliott compressor specialists will be glad to give you complete details of this new line of 
compressors. Call the nearest Elliott office, or Compressor Department, Elliott Company, Jean- 


nette, Pennsylvania. 


SAFE! Completely water lubricated, no risk of 
explosion from lube oil contamination. Casings 
are fabricated from stainless steels, which will not 
burn in an oxygen atmosphere. Another safety 
feature is the new highly-accurate mechanical 
overspeed trip for turbine drive. 


SPACE SAVING! Occupies but a fraction of 


the space of equivalent reciprocating equipment. 
Light in weight, this compact unit requires only 
simple and inexpensive foundation. 


RELIABLE! Elliott’s centrifugal compressor ex- 


perience extends back to the early years of this 
century. Elliott turbochargers (essentially air com- 
pressors), introduced in 1940, serve over 16,000,000 


hp of diesel engines. Many of these units operate’ 


at speeds exceeding 40,000 rpm. No manufacturer 
can offer a broader background in centrifugal com- 
pressors. 


P 9-1 
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SIMPLE! No reciprocating parts, no packings 
to wear, no complex seals. The only moving part 
is the rotor, shown below. The Elliott compressor 
offers the simplicity and ease of maintenance pos- 
sible only with a rotating machine. And water- 
lubrication greatly simplifies the lubrication 
system. 


CERAMIC BEARING SURFACES 
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ALLIANCE'S engineering achieve- 
ments through the years in a growing 
industrial world are viewed 

only for what they can contribute 

to the future. For outstanding 
quality and greater 

elgere lela ilola Me lalgel'l>laMe) aiibael Me -Jale lial 
ing, look to ALLIANCE 


for leadership. 
















ALLIANCE FOR GREATER OVERALL RETURN FOR YOUR INVESTMENT. 





Give us the Runway,,, and We'll Lift the World. 


Alliance 





feat-teiallal— mm foreign) or-tahs 
Main Office Alliance, Ohio 
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Coujoment News.. 





BONDING MORTAR 
A A new Harbison-Waiker bonding 


mortar, Ankorite 65, has demon- 
strated outstanding properties of 
refractoriness and durability in a 
number of malleable foundry instal- 
lations during the past few years. 

The illustration below shows the 
results of one of these furnace wall 
applications which was built with 
high-quality super-duty _ fireclay 
brick, laid with Ankorite 65. The 
protruding mortar Joints, well be- 
yond the brick, illustrate that the 
mortar has suffered considerably less 
erosion than the brick. 

The mortar has been tested and 
service-proved in many applications 
throughout the country. These in- 
clude blast furnace bottom blocks 
and linings, electric furnace roofs, 
and malleable and air furnace side 
walls and bottoms. Where results 


Pe Pa dete 





high- 
setting mortar has 


have been obtainable, the 
alumina heat 
consistently demonstrated high re- 
sistance to slag corrosion and severe 
erosion of metal and slag at high 


temperatures. 


TIMING DEVICE 


A A new sequence and timing 
device for automatic circuit re- 
closers that can be adjusted and 
changed in the field during routine 
maintenance has been developed 
by General Electric Co.’s High Volt- 
age Switchgear Department. 
Incorporated on their complete 
line of reclosers, the new sequence 
device allows units to be moved to 
other parts of a distribution system 
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NEW TEMPER MILL OPERATING AT TC & I 











This new two-stand high-speed temper pass mill at the Tennessee Coal & Iron 
Div., of United States Steel Corp., Fairfield, Ala., was designed and built by Blaw- 
Knox Co., Pittsburgh, Pa. This mill is rated as one of the highest tonnage pro- 
ducing units of its type in the industry, rolling steel strip up to 42 in. wide, in 
tin plate gages. The 19-in. and 53-in. x 48-in. 4-high mill handles tin plate coils 
up to 72 in. in diameter. The mill rolls are driven by double armature twin 
motors. The complete installation features fully automatic entry and delivery 
coil handling and centering equipment including tension bridles, uncoiler, 


tension reel and belt wrapper. 


where operating condi- 
tions may be unlike those originally 
set at the factory. 

Providing flexibility 
over a wider range of circuit appli- 
cations, the reclosers can be applied 
to both rural and suburban distri- 
bution systems for more economical 


sequence 


increased 


over current protection. 

lield adjustments of operating 
sequences are made by adjusting a 
cotterpin which changes the number 
of recloser operations. 

Adjustment of a selector wheel, 
or dial, contained in a new cover 
casting changes time between op- 
erations. 

Use of the new device permits 
timing sequences to be easily co- 
ordinated with sectionalizing fuses, 


branch fuses, circuit-breaker relays, 
internal and external transformer 
fuses and other hydraulic reclosers. 

Special clamping rings 
and Nitrile gaskets are used on the 
bushing and head assemblies of 
the reclosers to furnish more ef- 
fective protection against moisture 
contamination. The rings are ¢a- 
pable of withstanding pressures ex- 
ceeding those of interruption with- 
out distortion. 


3-piece 


LIFT TRUCK 


A A side loading, electric powered 
industrial lift truck which provides 
a new concept in materials handling 
for high stacking in aisles narrower 
than those possible with presently 
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Largest Merchant /ron Producer in U.S. Chooses 
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High Erosion Resistant 
Fan Wheel Assures 
Longer Life... 
Minimum Maintenance 


The largest furnace in 
the country producing 
merchant pig iron was re- 
cently placed in service as 
part of an expansion pro- 
gram by a major Southern 
mill. The new furnace has 
a rated capacity of 1000 


tons per day and is one of 


modern in the 
country with respect to 


the most 


mechanization and auto- 
matic controls. 
Because of their unique 


design and high erosive 
resistance, WHIRLEX 
heavy duty induced draft 
fans were chosen to handle 
the hot blast furnace gas. 
The three units shown 
here carry approximately 
150,000 cubic feet of gas 
per minute. Preliminary 
fan examinations show 
wear to be less than a 
third that of ordinary fans 
designed for this purpose. 
A Whirlex fan installation 


may solve your problem. 
Write or wire us. 







Fly Ash 
Arrestor Corp. 


208 North Ist. Street 
Birmingham, Ala. 








available powered industrial lift 
trucks has been developed by Yale 
Materials Handling Div., The Yale 
& Towne Manufacturing Co. 

Being introduced in a 3000 lb 
capacity model, the unique design 
truck was developed by Yale in 
conjunction with engineers of the 
Western Electric Co. who plan to 
use the side loading principle in 
warehousing. 

Simplicity of operation of the unit 
and the reduction of manual fune- 
tions by the operator make the 
machine the safest possible type of 
floor truck for stacking to heights 
above 14 ft in minimum width 
aisles. 

By reducing margins of operator 
error in high stacking operations, 
application of the new truck reduces 
to a minimum the possibility of 
damage to handling equipment, 
loads and storage racks. 

Through the elimination of the 


necessity for an turn 


{ 


operator to 




















the truck in a narrow aisle to pick 
up or position a load, it is estimated 
that cyeling time at the rack or 
storage position can be cut by 50 
per cent with the Side-Loader. 

The new unit is a U-shaped 
machine capable of handling both 
very long, narrow loads and normal 
pallet loads. In transit, the latter 
are carried within the dimensions 
of the truck itself. Long loads are 
carried on low platforms formed out 
of the legs of the “U”’. 

In picking up or placing a load, 
the mast of the truck extends 26 
in. hydraulically and, in sequence, 
the forks and carriage extend 28 
in., also hydraulically. This com- 
bined movement places the forks and 
load 12 in. beyond the outer edge 
of the truck. 

The operator stands in a compart- 
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Bearings, Inc. now offers a new and 
improved RETAINING RING ECON KIT 


400 Truarc Cadmium Plated Rings case. Sizes from 4 to 2% inches in the three most used 


— 84 Sizes — 70% of Ring Sizes Used in Industry Truare series of internal, external and universal crescent 
ring designs. All rings meet National Aircraft Standards 
NAS 669 and NAS 670. Low priced at $34.50 per kit. 
Use the coupon below TODAY! 


Save — eliminate many purchase orders for small quantities 


of retaining rings — Get most sizes used on your equip- 











ment with only ONE order—=in one shockproof, plastic Installation and removal tools also available. 
 nipdpinttne or Seat Ue ee a Sv itiieeiaitends fe el 

| BEARINGS, INC. + 3634 Euclid Avenue + Cleveland 15, Ohio | a ee ea 

| Gentlemen: : 

Please ship immediately Retaining Ring Kits | BEARI wGS Inc 

1 at $34.50 each. 9 e 

| MAIN OFFICE: 3634 Euclid Avenue, Cleveland 15, Ohio 
| Company 

| | aii int thre South> 

| Address | 

| | DIXiE BEARINGS,INC 
| Signed litle | * e 
ee a EE eee eA | MAIN OFFICE: 276 Memorial Drive, SW, Atlanta, Georgia 
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Youngstown Alloy Casting Corporation 
Youngstown, Ohio 
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ment in one leg of the “‘U”’ facing 
on the axis of the aisle in which 
material is to be stored. 

With the truck in position to 
move down the aisle the front 
wheels are locked to roll straight 
ahead while the rear wheels, under 
the operator compartment, are tiller 
controlled for maneuverability. 

A separate steering handle turns 
the locked wheels at exactly a 90 
deg angle for travel in cross aisles. 
As a safety precaution the truck 
will not operate until the tiller 
steer has been turned the same full 
90 deg by the operator. 

Conveniently grouped controls 
on a panel in front of the operator 
actuate travel, lifting, lowering 
and load extension movements. 
These controls are interlocked to 
prevent movement of the truck 
when the load is extended. 


GEAR DRIVES 


A Wagner Electric Corp., offers 
enclosed gear drives to meet the 
majority of application require- 
ments for speed reduction units 
125 hp and smaller, with output 
speeds ranging from 780 to 1.2 rpm 
at 1750 rpm input speed. These 
drives are rated in accordance with 
all applicable standards of the 
American Gear Manufacturers As- 
sociation. 

Helical gears, heat-treated after 
cutting by a special process to 
obtain maximum = hardness, give 





high capacity, great shock resist- 
ance and extra wear life. Unit- 
type housings of corrosion-resistant 
cast iron have the output shaft 
endplate and the mounting feet 
or flange cast as integral parts for 
strength and rigidity. Extra ca- 
pacity bearings give high overhung 
load ratings. Splined assembly of 


(Please turn to page 220) 
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IN CLAY GUN 


PERFORMANCE... 


THE LEADER 
BY FAR 


Extremely accurate and fast positioning, 
Bailey Clay Guns furnish the high clay 
pressures (642 to 1150 psi) which are so 
necessary with the new coke-tar tapping 
hole mixes now being used on many fur- 
naces. Unique mounting and 3-motor oper- 
ating system assure quick and reliable 
positioning in the tapping hole. There are 
more than 170 Bailey Clay Guns in blast 
and electric furnace service. 


e Write for bulletin. 


WILLIAM M. COMPANY 











1221 BANKSVILLE ROAD PITTSBURGH 16, PA. 
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CUTLER-HANNER 


First in compactness « flexibility « and wiring simplicity 
































8-Hi Unitrol packs more control into less space 


Each side of a single Unitrol section will hold eight size1 control units...or five size 2 units 

.. or four size 3 units. And these are NOT “stripped-down” units. The new compact 
design provides space for optional components such as control circuit fuses, control trans- 
former, terminal boards, three-coil overload relays, and pushbuttons and indicating lights. 
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HI UNITROL 







































CUTLER’-HAMMER 


== i. : 8-Hi Unitrol offers extra 
od control center flexibility 


Control units for the new 8-Hi 
Unitrol are available in both 
the standard and new com- 
pact design for maximum se- 
lectivity and flexibility. Add to 
this the modular construction 
and see how easily the control 
units can be combined to cre- 
ate a flexible, space-saving 
control center. On-the-job 
modifications are easily made 
. . . 8-Hi Unitrol keeps pace 
with changing requirements. 





8-Hi Unitrol is easier, 
Safer to install 


Available in types A, B, and C 
construction with Class 1 or 2 
wiring, you can select the 8-Hi 
Unitrol that affords the great- 
est installation economy. 
Cost-cutting, time-saving fea- 
tures include U-shaped con- 
trol units assure wide-open 
visibility . . . no buried com- 
ponents. ‘‘Safety-lock”’ test 
position insures safe wiring 
and testing. ‘Plug-in’ power 
contacts are self-aligning... 
no hazardous manual adjust- 
ments. 






Be sure you have all the facts about Cutler-Hammer 8-Hi Unitrol . . . its many extra 
features assure you more economical installations, and the most dependable 
performance. Write today for the new descriptive Bulletin EN142-P-232. 
Cutler-Hammer Inc., Milwaukee 1, Wis. 


CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. © Subsidiary: Cutler-Hammer International, C. A. 
Associates: Canadian Cutier-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation. 
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for all types of 
HYDRAULIC 
EQUIPMENT 


Hvde Park Rams are 
available in Chilled ot 
Alloy Iron 

Furnished in hardness 
range to meet your spec! 
fication ground to 
your required size 

On your next replace 
ment of Rams—or for 
new equipment —consult 
us. Our engineers will be 
glad to assist you 


Red Circle Rolls for 
every Purpose 
Rolling Mill Equipment 


Gray Iron Castings up 
to 80,000 Ib. 


FOUNDRY and 
MACHINE CO. 





HYDE PARK 
Westmoreland County, Pa. 
/ Rolls 
— Rolling Mill Equipment 


Gray Iron Castings 








(Continued from page 217) 

the drive pinion to the input shaft 
assures accurate alinement. 

loot-mounted, — flange-mounted 
and extended flange straight-line 
units are available as integral-type 
gearmotors, with the motor and 
speed reducer forming an integral 
assembly; as all-motor type gear- 
motors, with a standard motor 
coupled to the input shaft of the 
speed reducer; and as separate 
speed reducer units. The latter 
can also be furnished for right- 
angle drive. Space saving shaft- 
mounted reducers, for mounting 
directly on the shaft for the driven 
equipment, are also available in 
ratings through 40 hp. 


UNIT SUBSTATION 


A A compact new Power-Zone 
package unit substation with greatly 
reduced size is available from Square 
D Co. Measuring only 7915 in. 
high, 94 in. long and 36 in. deep, 
the new substation is easy to move 
through doorways and requires a 
minimum of installation space. Be- 
cause all components can be reached 


© 
'o) 





from the front if necessary, the 
unit can be placed against a wall 
where space is critical. 

The substations are available 
with capacities from 75 kva_ to 
300 kva, with high voltages up to 
1800 volts and low voltages up to 
600 volts. The high-voltage section 
may be ordered with either an air 
interrupter switch or oil cutouts, 
with or without fuses. The extra- 
large 72 in. low-voltage panel is 
available with molded case breakers 
or QMB fusible switches and motor 
starters. Metering equipment can 
also be furnished. Sound level of 
the dry, open-ventilated transformer 
is 10 db or more below NEMA 
standards. 


HYDRAULIC STRETCHER 


A A 20-ton hydraulic stretcher 
for stretch-straightening extruded 
sections of aluminum and_ other 
modern metals at high production 
speeds is available from Sutton 
Engineering Co. 

Vertical jaw design provides a 
horizontal pass line through head 
and tail stock for ease of material 
handling. Extrusions up to 100 
ft long can be stretch-straightened 
at high rates of production up to 
a 20-ton pull. At less than 6 tons 
pressure, higher speeds up to 400 
in. per minute can be realized. 
Length of stroke of the head stock 
is 48 in. 

Air-operated jaws are easily inter- 
changeable for different shapes and 
the tail stock is adjustable for 
varying lengths. A wide range of 
different shapes can be handled. 

To save floor space, the hydraulic 
unit is mounted on top of the main 
cylinder. Operation and mainte- 
nance have been made simple and 
positive for heavy-duty production. 
This new stretcher has been de- 
signed to augment a complete line 
of Sutton equipment for the faster, 
more precise production required 
today. These include hydraulic ex- 
trusion presses, high-speed rotary 
straighteners and other processing 
machines for both the ferrous and 
nonferrous metals industries. 


MOTOR-DRIVEN TIMER 


A A 30-min synchronous motor- 
driven timer is the newest timing 
device offered by Cutler-Hammer 
Ine. 

The new unit features positive 
time selection and visual time in- 
dication. Since the dial is marked off 
in minutes with half-minute gradua- 
tions, exact time is selected simply 
by rotating a bronze pointer to the 
timing cycle required. While in 
operation, the timer dial shows the 
full timing interval and the time re- 
maining in the cycle. In case of 
power failure the timer automati- 
cally returns to its starting position 
for a full eyele whenever the power 
returns. 

The synchronous timer is de- 
signed for “on-the-job” interchange- 
ability with either the 1, 3 or 5 min 
timing units. Each of the four will 
fit the same terminal and mounting 
block assembly. 
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CHEMICO 

VENTURI WASHERS... 

ELEVEN 
TROUBLE-FREE START-UPS 

ON BLAST FURNACES 

IN PAST 12 MONTHS 


High operating efficiency and proven reliability are the two features which set Chemico 





Venturi Washers apart. In the last twelve months alone, Venturi equipment was installed 
in eleven blast furnaces with no start-up difficulties whatsoever. In addition, all eleven units 


exceeded their performance guarantees. Here are five reasons for this outstanding record 


@ Standardized design permits efficient 
scale-up for any size furnace 

@ Wear-proof materials insure maintenance-free 
operation for more than furnace campaign 

e Design includes complete flexibility to 
handle any blowing rate 

@ Simple maintenance-free water injection 
nozzles 

@ Newly developed high efficiency entrainment 


separator 


Write today for further details from Chemico! 
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LIMIT SWITCH 
A \ heavy-duty 


switeh which can be replaced with- 


oiltight limit 
out disturbing wiring is now offered 
by the Square D Co. The new de- 
sign features a “power plug”? which 
connects the power cable to the 
switch with a threaded coupling. 
To replace a switch mechanism, 
four mounting 
screws, disconnect the power cable, 
und lift off the switch. A new fae- 


just remove the 


tory-wired switch can then be 


mounted and the power enble re- 


connected. No wiring of any kind 


Is necessary. 


GEAR DRIVES 


A Gear drive strength, stamina and 
efficiency are provided by all-steel 
Maxi-Power maximum performance 
gear drives for the primary metals 
industries, manufactured by Foote 
Bros. Gear and Machine Corp. The 
drives add a functionally designed 
and = carefully high- 
strength fabricated steel housing to 


engineered, 








4 Blast furnace linings 

4 Blast furnace run-out troughs 
< Cupola linings 

4 Steel pickling tanks 


Standard sizes and shapes ¢ Tested performances 
Competent technical service * Superior chemical 
and metallurgical characteristics * Graphite brick 


also available. 


May we give you a quotation? 


ELECTRODE 


GREAT LAKES CARBON CORPORATION 


18 EAST 48TH STREET, NEW YORK 17, N.Y. + OFFICES IN PRINCIPAL CITIES 
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DIVISION 





the basic heavy duty Maxi-Power 
parallel shaft helical gear drive com- 
ponents, creating a unit that is ca- 
pable of withstanding severe ex- 
ternal impact, in addition to deliv- 
ering maximum performance. 

The heavy, precision-machined 
steel bed of these drives keeps broad 
faced helical gearing in precise align- 
ment to provide a smooth, over- 
lapping mesh with close backlash 
tolerances. Tooth deflection is uni- 
form under the heaviest loads. 
Heavy duty anti-friction bearings 
are conservatively rated to handle 
severest shock loads. The drives are 
available in nine combinations of 
shaft assemblies to permit a variety 
of gear drive arrangements between 
the prime mover and the driven 
equipment. 

Maxi-Power Drives are available 
in single, double and triple redue- 
tions. 


Book Keucews 


‘Electric Motors & Generators’’ 
with contributions by E. T. G. 
Emery, F. Harrabin, B. C. Lee, 
J. H.R. Nixon and EK. T. A. Rapson, 
has been published recently by the 
Philosophical Library, Inc., 15 East 
10th St., New York 16, N. Y. The 
book contains 384 pages, 5!o x 815 
in., is cloth bound, and sells for 
$12.00. The book describes all 
types of d-e and a-c 
generators: their design, construc- 
tion, operation, testing and main- 
tenance. The text is understandable 


motors and 


with emphasis on the practical, 
and covers these subjects: how 
motors and generators are used; 


general principles of design; design 
of magnetic circuits; armature and 
rotor construction; commutators, 
slip-rings and brush gear; field and 
armature windings; casing design 
and ventilation; d-e generators and 
kindred machines; d-c 
and motors; 


motors; a-¢ 
generators starters 
and speed control; primary power 
for generators; installation of motors 
and generators; testing; commuta- 
tion; and maintenance. There is 
also contained in an appendix, a 
concise outline of the theory of 
electricity and magnetism. Over 
100 illustrations, both diagrammatic 
and pictorial, are used to further 
explain and complete the text. 
“Bolt, Nut and Rivet Standards,’”’ 


third edition, has recently 
published by the Industrial Fas- 


been 
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teners Institute, 1517 Terminal 
Tower, Cleveland 13, Ohio. The 
book contains 288 pages, 514 x 8!5 
in., is cloth bound, and sells for $3. 
This third edition includes all the 
current engineering standards, and 
contains the nationally recognized 
dimensional standards for general- 
purpose industrial fasteners. These 
include bolts, nuts, studs, screws 
(machine-, cap-, tapping-, 
washers, and rivets. Also contained 
in the book are Fastener Specifica- 
tions and Standards, Grade Mark- 
ings, Locknut Specifications, Ter- 
minology, Unified Screw Thread 
Standards, and other data. 


wood-), 


‘‘ Study of the Influence of Surface 
Defects on the Long-Range Sta- 
bility of Crankshafts” has recently 
been published by Verlag Stahl- 
eisen, M. B. H., Dusseldorf, Ger- 
many. Copies are available from 
Theodor Wuppermann, Gesellschaft 
mit beschrankter Haftung, Lever- 
kusen, Freidrich str. 38, Germany, 
at $4.00 per This report 
covers 57 pages, 8!5 x 11 in., with 
paper cover. This is a report on a 
of the 
forging committee of the Association 
of German Steelmen conducted at 
the Federal Institute for Materials 
Testing, Berlin-Dahlem, Germany, 
rendered by A. Th. Wuppermann, 
M. Pfender, and E. Amedick, and 
covers a five-year investigation into 
the problem of long-range stability 
The report deals 
with the reason for the investiga- 


copy. 


co-operative investigation 


of erankshafts. 


tion; general considerations relative 
to the tests; performance of tests, 
and test results. Four very compre- 
hensive tables are included covering 
aspects of the tests and a picture 
annex containing 101 illustrations is 
attached. 


“The Manufacture of Iron and 
Steel, Volume Two: Steel Pro- 
duction” (second edition, revised), 
by G. Reginald Bashforth, has 
recently been published by Chap- 
man & Hall Ltd., 37 Essex St., 
London W.C. 2, England. The 
book contains 390 pages, 515 x 816 
in., 1s cloth bound, and sells for 
10s net. This revised edition has 
been brought up to date by the 
inclusion of as much new material 
us possible, such as the description 
of new methods and processes of 
steel manufacture; care has been 
taken to avoid over-enthusiasm for 
new ideas, but rather to present 
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facts and, where possible, to indicate 
likely trends. The physical chem- 
istry and thermodynamies of steel- 
making have been reviewed and a 
chapter dealing with the applica- 
tions of these fundamental prin- 
ciples is added. The whole of the 
material dealing with fuels, furnaces, 
refractories and = instruments — is 
omitted in this volume and has been 
transferred to a new third volume to 
future. Nu- 
charts, 


be published in the 
merous line drawings, 
graphs, sketches and photographs 


are employed to illustrate and 


explain the text. Book is intended 
as text for student and reference 
to steelmaker. 


“High Altitude 


and Satellite 
Rockets” (a symposium) has _ re- 
cently been published by the Philo- 
sophical Library, Inc., 15 East 40th 
St., New York 16, N. Y. The book 
contains 136 pages, 8! x 11 in., is 
cloth bound and sells for $15.00. 
This symposium was held at Cran- 
field, England, July 18-20, 1957, 
under the sponsorship of The Royal 
Aeronautical Society, The British 


(please turn to page 226) 











MAGOR 


AIR 
DUMP 
CARS 





FOR STEEL PLANT SERVICE 





A 5/8 air space between double plate 
flooring dissipates heat, prevents twisting or 
distortion, protects underframe. Low alloy 
interiors insure greatest wear. 


The new Magor Air Dump Car 
for steel plant service can cut your 
refuse disposal costs as much as 
40%! Safe, swift, automatic dump- 
ing eliminates expensive labor and 
crane equipment. Low height and 
open type body means faster load- 
ing. Saves time, labor and haulage 
costs! Smooth interiors eliminate 
“dead load” returns! 

The double-plate flooring shown 
here is just one of the many Magor 
design features that account for 
Magor's leadership in dump car 
production. Designed for the job — 
built to last, Magor Air Dump Cars 
cost less to buy — less to operate! 


Savings effected by the new Magor Air Dump Cars 
will write off your entire dump car investment 


within a few years. 





Write for your free folder describing Ame: 
ica’s number 1 air dump car, today! 


MAGOR 


CAR CORPORATION 


50 Church Street 
New York 7, N.Y. 
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FOR QUALITY... 
PRODUCTIVITY 


METAL ROLLING 


. . » PROFIT 





AUTOMATED BY GENERAL ELECTRIC 





SCREW-CONTROL 
LOAD CELL 


AT USS GENEVA WORKS 








BACK-UP ROLLS 


G-E automatic gage contro! maintains 


A new, vastly improved method of automatically con- 
trolling gage on hot-strip mills is available now. Greater 
strip uniformity and increased yield per ton of steel 
will result from use of this thickness control system, 
developed jointly with U. S. Steel Corporation engi- 
neers, and now installed at USS’s Columbia-Geneva 
Steel Division, Geneva Works, Provo, Utah. 


HOW UNIFORMITY AND YIELD ARE CONTROLLED 


The system operates on the basis of off-gage steel auto- 
matically correcting itself by ‘“‘triggering’’ the control 
to change the roll settings and inter-stand tension. As 
the temperature or gage of the strip being fed to the 
mill varies, the pressure against the rolls varies. At the 
second stand, this change in pressure is detected by 
the load cell where it is converted into power to move 
the screwdown motors. This entire operation is com- 





pletely automatic and is initiated in a fraction of a 
second. 


At the fifth stand, the same detection system is usec 
to recheck the gage of the strip. However, at this point, 
the correction is made by adjusting the speed of the 
rolls, rather than their position. This controls the 
tension of the strip on either side of stand five, depend- 
ing upon the correction required. 


Automatic correction for hot and cold spots—As hot 
and cold spots pass through the mill, the control ‘‘feels’’ 
the difference in the hardness of the strip and auto- 
matically adjusts inter-stand tension to maintain a 
constant gage. 

Strip ‘‘tail’’ is rolled to gage—The “‘tail’’ of the strip 
is often off-gage as a result of loss of tension as the end 
of the strip passes through the mill. The gage control 










SPEED-CONTROLLED ROLLS 


TENSION LOAD CELL 








X-RAY GAGE 


Strip uniformity—increases yield 


system adjusts the rolls or inter-stand tension to com- 
pensate for this loss of tension and rolls the ‘‘tail’’ to 
closer tolerance thickness, resulting in less scrap and 
greater yield. 

Automatic correction for long-time drift—An x-ray 
thickness gage is normally used in conjunction with 
the control. The x-ray continuously measures the gage 


of the strip, and automatically makes corrections to 
compensate for thermal effects and mill drift. 


For complete details on this new gage control method, 
contact your G-E Apparatus Sales Engineer today, 
or write to Section 785-8, General Electric Company, 
Schenectady, N. Y., for bulletin GEA-6947. Industry 
Control Department, Roanoke, Virginia. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Interplanetary Society and The 
College of Aeronautics. The twelve 
papers in this Proceedings deal with 
some of the design problems and 
the propulsion problems of high 
altitude rockets, recovery after re- 
entry, high temperature materials, 
instrumentation, telemetry and 
guidance and some of the human 
problems of flight beyond the atmos- 
phere; one described the 


British Skylark upper atmosphere 


paper 


sounding rocket and another the 
American Vanguard satellite launch- 
ing vehicle. The text is amply illus- 
trated and explained by photographs, 
charts, tables, line drawings, ete. 
‘Minutes of the Seventh Annual 
Atomic Energy Commission Weld- 
ing Conference” TID-7562 held in 
Chicago, Ill., November 6 through 
8, 1957, has recently been published 
by the United States Atomic Energy 
Commission, Technical Information 
Service Extension, Oak Ridge, 
Tenn. The book contains 253 pages 





LOMATIC 


COMBINED DRAWING STRAIGHTENING 
CUTOFF AND POLISHING MACHINE 





Payoff - Drawbench - Straightener 


Now available in two standard sizes, the revolutionary LOMATIC machines 
handle ferrous and non-ferrous rods and tubes at speeds up to 200 ft. 
per min. and with drawing capacities up to 16,000 Ib. Compared to 
conventional separate rod drawing, straightening, polishing and cutting- 
to-length operations, the LOMA single-operation fully automatic machine 
offers the following major advantages: 


Greater output rate — continuous operation at high speed 
Reduced labor cost — only one operator required 

improved straightness — stock is straightened in two planes 
Perfect concentricity — obtained by straight-line drawing action 
Higher surface finish — due to two-stage polishing unit 


The complete line comprises an uncoiler, a pre-straightener, a drawbench, 
a roller straightener, a flying cutoff, a polishing machine and a discharge 
table. All components required for the complete sequence of processing 
operations are interlocked mechanically and electrically into one in- 
tegrated and synchronized line which is controlled by only one operator. 


Our standard line of 
equipment includes: 


Casting Machines and Molds 
Saws and Cut-off Machinery 
Hot and Cold Rolling Mills 

Rod and Tube Draw Benches 
Roller and Stretcher Levellers 
Air and Hydraulic Tube Testers 


226 





Flying Shear - Polisher - Discharge 


LOMA 


MACHINE MFG. CO., INC. 
114 East 32nd Street 





New York 16,N. Y. 


8 x 10! in., is paper bound and is 
obtainable at $2.50 per copy from 
the Office of Technical Services, 
Department of Commerce, Wash- 
ington 25, D. C. The book contains 
papers presented at the Conference, 
and includes discussions relative to 
the welding of 347 stainless steel 
and the welding problems encoun- 
tered by the U. S. Atomic Energy 
Commission contractors. Charts, 
graphs, photographs and tables are 
set forth in these papers to illustrate 
and emphasize them. 


“Steel in The Soviet Union,” 
the report of the American Steel 
and Iron Ore Delegation’s visit 
to the Soviet Union, May and June, 
1958, has been recently published 
by the American Iron and Steel 
Institute, 150 East 42nd Street, 
New York 17, N. Y. The book 
contains 376 pages, 6 x 9 in., is 
cloth bound and sells for $5.00. 
This comprehensive report of the 
steel delegations visit is compiled 
from individual reports made by 
members of the delegation, under 
the direction of Edward L. Ryerson, 
who served as chief of the delega- 
tion. The State Committee for 
Science and Technology, a top level 
advisory government organization 
having broad interest in all phases 
of research and industrial develop- 
ment, was the host of the delegation 
in the Soviet Union; plants and 
facilities selected for visitation by 
the delegation included some of the 
best in the USSR. Not all of their 
other operations are as well oriented 
as those seen by the group, those 
visited are modern, efficient and 
well managed and compare favor- 
ably indeed with plants of the same 
type in the United States; the men 
who run them are well qualified 
technically and have a good grasp 
of sound management principles. 
The report is presented here in six 
parts: General information about 
the delegation’s visit; raw materials; 
beneficiation of iron ores in the 
USSR; blast furnaces facilities and 
practices; Soviet steelmaking facili- 
ties and practices; Soviet rolling 
mills and rolling practice; manage- 
ment—labor relations; with two 
appendices: collective agreement for 
1958 and rules of the trade unions 
in the USSR. Numerous 
schematic layouts of plants, and 
other illustrations complete the 
book. This book is a must for the 
American steel man. 


tables, 
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CHICAGO DISTRICT 

















PAUL W. WENDT & SONS 


Manhattan Building 
CHICAGO 5, ILLINOIS 
District Representatives for 


A. W. CADMAN MFG. CO. 
HUNTER SAW & MACHINE CO. 
GRAFO COLLOIDS CORP. 


Me UALVERT @. 


Producers of Calvert Bus 


@ BARE BUS FABRICATION 
@ CABLE LEADS, 
Air and liquid cooled 
@ JUNCTION BOXES, 
600 to 23,000 volts 
@ HIGH AMPERE TERMINALS 
ED. 3-1944 
19851 Ingersoll Dr., Rocky River 16, O. 




















EHRET AND KINSEY 
Board of Trade Bidg., 141 West Jackson Blvd. 
Chicago 4, Illinois Wabash 2-0449 
Representing ‘ 
THE CLEVELAND WORM AND GEAR CO. 

“Cleveland” Worm Gearing and Worm 

Gear Speed Reducers—30 Years 
THE FARVAL CORPORATION 

“Farval” Centralized Lube Systems—30 

Years 
LUBRICATION PRODUCTS COMPANY 

“Strapax” Journal Box Lubricator—24 Years 
AMERIGEAR-ZURN, INC. 

“Amerigear”™ Flexible Couplings—9 Years 
AMERIGEAR-BLISS SPINDLE COUPLING 
DIVISION, E. W. BLISS CO. 

Spindle Couplings 
3904 West Vliet St. Phone: 
Milwaukee 8, Wisc. Division 2-7844 











The C. W. THOMSON COMPANY 


“Wired Communication Specialists”’ 


e Loudspeaking Communication & Paging 
* Battery Operated Portable Equipment 


1718 Tytus Avenue Middletown, Ohio 
GArden 2-5441 
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ATTERSON 
MERSON 
OMSTOCK, INC. 
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STEEL MILLS—INDUSTRIALS 
UTILITIES 


313 EAST CARSON ST. ZONE 19 

















PITTSBURGH DISTRICT 








METALLIC RECUPERATORS 
(Air Preheaters) 
For application to soaking pits, heating, and 
other types of metallurgical furnaces. 
HAZEN ENGINEERING CO. 
184 Sandy Creek Road (Penn Township) 
P. O. Box 10597 PITTSBURGH 35, Pa. 
CHurchill 2-1750 


ROLLING MILLS 
and EQUIPMENT 


FRANK B. FOSTER, INC. 














BERRY BEARING COMPANY 
hearing Headquarters 


Since 19.20 
Phone: DAnube 6-6800 
2633 S. Michigan Ave. Chicago 16, Ill. 





DETROIT DISTRICT 





W. G. KERR CO., INC. 

1005 Liberty Ave. PITTSBURGH, PA. 
Phone: ATlantic 1-4254 
Representing: 

FOOTE BROS.—Gears and Speed Reducers 

REEVES—Variable Speed Drives 
THOMAS—Flexible Couplings 
WICHITA—Air Tube Disc Clutches & Brakes 
TELSMITH—Telsmith Crushers 
CULLEN-FRIESTEDT—Sheet Lifters—Welding 
Positioners—Track Cranes 


‘Ty 
RITTER  E|NGINEERING CO. 
UA 


PITTSBURGH—CHICAGO—MILW AUKEE 
Engineers ® Distributors ®* Contractors 


Specializing in Lubrication and Hydraulic 
Systems; Transmission and Conveying 
Systems; System Components 


“DOING SPECIAL JOBS THAT OTHERS 
TURN DOWN IS OUR BREAD & BUTTER!” 














STEEL MILL EQUIPMENT 


Rolling Mills 
Cranes — Machine Tools 


T ippins M ACHINERY Co. 


Pittsburgh 6, Pa. 








OFFERING 
STEEL MILL EQUIPMENT 


Used or Engineered and Rebuilt 
with Guarantee 


Rolling Mills, Cranes and Machinery 


ARNOLD HUGHES COMPANY 


2765 Penobscot Bidg. 
Detroit 26, Mich. WO. 1-1894 











PATTERSON-EMERSON-COMSTOCK, INC. 
Engineering Division 
GENERAL ENGINEERING FOR INDUSTRIAL PLANTS 
REPORTS—LAYOUTS—DESIGN—ESTIMATES—DETAILS 
Specialists In 
PRIMARY IRON & STEEL, METALLURGICAL, 
METAL WORKING INDUSTRIES 
AUTOMATION—INDUSTRIAL WASTE & WATER 


Birmingham, 


Pittsburgh, Pa. Warren, 


Ala 313 East Carson St. Ohie 

















(C‘ontinued from page 22.3 


Interplanetary Society and The 
College of Aeronautics. The twelve 
papers in this Proceedings deal with 
some of the design problems and 
the propulsion problems of high 
altitude rockets, recovery after re- 
entry, high temperature materials, 
Instrumentation, telemetry and 
guidance and some of the human 
problems of flight beyond the atmos- 
phere; one paper described the 
sritish Skylark upper atmosphere 


sounding rocket and another the 
American Vanguard satellite launch- 
ing vehicle. The text is amply illus- 
trated and explained by photographs, 
charts, tables, line drawings, ete. 
‘Minutes of the Seventh Annual 
Atomic Energy Commission Weld- 
ing Conference” TI D-7562 held in 
Chicago, Lll., November 6 through 
8, 1957, has recently been published 
by the United States Atomic Energy 
Commission, Technical Information 
Extension, Oak Ridge, 
Tenn. The book contains 253 pages 


Service 





LOMATIC 


COMBINED DRAWING STRAIGHTENING 
CUTOFF AND POLISHING MACHINE 





Payoff - Drawbench - Straightener 


Now available in two standard sizes, the revolutionary LOMATIC machines 
handle ferrous and non-ferrous rods and tubes at speeds up to 200 ft. 
per min. and with drawing capacities up to 16,000 Ib. Compared to 
conventional separate rod drawing, straightening, polishing and cutting- 
to-length operations, the LOMA single-operation fully automatic machine 
offers the following major advantages: 


Greater output rate — continuous operation at high speed 
Reduced labor cost — only one operator required 

improved straightness — stock is straightened in two planes 
Perfect concentricity — obtained by straight-line drawing action 
Higher surface finish — due to two-stage polishing unit 


The complete line comprises an uncoiler, a pre-straightener, a drawbench, 
a roller straightener, a flying cutoff, a polishing machine and a discharge 
table. All components required for the complete sequence of processing 
operations are interlocked mechanically and electrically into one in- 
tegrated and synchronized line which is controlled by only one operator. 


Our standard line of 
equipment includes: 


Casting Machines and Molds 
Saws and Cut-off Machinery 
Hot and Cold Rolling Mills 

Rod and Tube Draw Benches 
Roller and Stretcher Levellers 
Air and Hydraulic Tube Testers 
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Flying Shear - Polisher - Discharge 


LOMA 


MACHINE MFG. CO., INC. 
114 East 32nd Street 
New York 16, N. Y. 





8 x 104 in., is paper bound and is 
obtainable at $2.50 per copy from 
the Office of Technical Services, 
Department of Commerce, Wash- 
ington 25, D. C. The book contains 
papers presented at the Conference, 
and includes discussions relative to 
the welding of 347 stainless steel 
and the welding problems encoun- 
tered by the U. S. Atomic Energy 
Commission contractors. Charts, 
graphs, photographs and tables are 
set forth in these papers to illustrate 
and emphasize them. 

“Steel in The Soviet Union,’ 
the report of the American Steel 
and Iron Ore Delegation’s visit 
to the Soviet Union, May and June, 
1958, has been recently published 
by the American Iron and Steel 
Institute, 150 East 42nd Street, 
New York 17, N. Y. The book 
contains 376 pages, 6 x 9 in., is 
cloth bound and sells for $5.00. 
This comprehensive report of the 
steel delegations visit is compiled 
from individual reports made by 
members of the delegation, under 
the direction of Edward L. Ryerson, 
who served as chief of the delega- 
tion. The State Committee for 
Science and Technology, a top level 
advisory government organization 
having broad interest in all phases 
of research and industrial develop- 
ment, was the host of the delegation 
in the Soviet Union; plants and 
facilities selected for visitation by 
the delegation included some of the 
best in the USSR. Not all of their 
other operations are as well oriented 
as those seen by the group, those 
visited are modern, efficient and 
well managed and compare favor- 
ably indeed with plants of the same 
type in the United States; the men 
who run them are well qualified 
technically and have a good grasp 
of sound management principles. 
The report is presented here in six 
parts: General information about 
the delegation’s visit; raw materials; 
beneficiation of iron ores in the 
USSR; blast furnaces facilities and 
practices; Soviet steelmaking facili- 
ties and practices; Soviet rolling 
mills and rolling practice; manage- 
ment—labor relations; with two 
appendices: collective agreement for 
1958 and rules of the trade unions 
in the USSR. Numerous tables, 
schematic layouts of plants, and 
other illustrations complete the 
book. This book is a must for the 
American steel man. 
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AN [TRON and STEEL ENGINEER SERVICE TO THE STEEL MILL OPERATORS 








CHICAGO DISTRICT 





PAUL W. WENDT & SONS 


Manhattan Building 
CHICAGO 5, ILLINOIS 
District Representatives for 


A. W. CADMAN MFG. CO. 
HUNTER SAW & MACHINE CO. 
GRAFO COLLOIDS CORP. 








EHRET AND KINSEY 
Board of Trade Bidg., 141 West Jackson Blvd. 
Chicago 4, Illinois Wabash 2-0449 
Representing 
THE CLEVELAND WORM AND GEAR CO. 

“Cleveland” Worm Gearing and Worm 

Gear Speed Reducers—30 Years 
THE FARVAL CORPORATION 

“Farval” Centralized Lube Systems—30 

Years 
LUBRICATION PRODUCTS COMPANY 

“Strapax” Journal Box Lubricator—24 Years 
AMERIGEAR-ZURN, INC. 

“Amerigear” Flexible Couplings—9 Years 
AMERIGEAR-BLISS SPINDLE COUPLING 
DIVISION, E. W. BLISS CO. 

Spindle Couplings 
3904 West Vliet St. 
Milwaukee 8, Wisc. 


Phone: 
Division 2-7844 





PITTSBURGH (Continued) 














Phe UVALVERT @. 


Producers of Calwert Bus 


@ BARE BUS FABRICATION 
@ CABLE LEADS, 
Air and liquid cooled 
@ JUNCTION BOXES, 
600 to 23,000 volts 
@ HIGH AMPERE TERMINALS 


ED. 3-1944 
19851 Ingersoll Dr., Rocky River 16, O. 

















The C. W. THOMSON COMPANY 


“Wired Communication Specialists”’ 


e Loudspeaking Communication & Paging 
* Battery Operated Portable Equipment 


1718 Tytus Avenue Middletown, Ohio 
GArden 2-5441 


















ATTERSON 
MERSON 
OMSTOCK., Inc. 


\ 


STEEL MILLS—INDUSTRIALS 
UTILITIES 


313 EAST CARSON ST. 








<a 
TSBURGH: 





ZONE 19 


























BERRY BEARING COMPANY 
Bearing Headquarters 


Since 19.20 
Phone: DAnube 6-6800 
2633 S. Michigan Ave. Chicago 16, Ill. 





DETROIT DISTRICT 


PITTSBURGH DISTRICT 





METALLIC RECUPERATORS 
(Air Preheaters) 
For application to soaking pits, heating, and 
other types of metallurgical furnaces. 
HAZEN ENGINEERING CO. 
184 Sandy Creek Road (Penn Township) 
P. O. Box 10597 PITTSBURGH 35, Pa. 
CHurchill 2-1750 


ROLLING MILLS 
oR eM SCRUB E 2 UES) Bi 


122) PA 


FRANK B. FOSTER, INC. 














W. G. KERR CO., INC. 

1005 Liberty Ave. PITTSBURGH, PA. 
Phone: ATlantic 1-4254 
Representing: 

FOOTE BROS.—Gears and Speed Reducers 

REEVES—Variable Speed Drives 
THOMAS—Flexible Couplings 
WICHITA—Air Tube Disc Clutches & Brakes 
TELSMITH—Telsmith Crushers 
CULLEN-FRIESTEDT—Sheet Lifters—Welding 
Positioners—Track Cranes 


‘Ly 
RITTER ENGINEERING CO. 
PITTSBURGH—CHICAGO— MILWAUKEE 
Engineers ® Distributors ®* Contractors 


Specializing in Lubrication and Hydraulic 
Systems; Transmission and Conveying 
Systems; System Components 


“DOING SPECIAL JOBS THAT OTHERS 
TURN DOWN IS OUR BREAD & BUTTER!" 











STEEL MILL EQUIPMENT 


Rolling Mills 
Cranes — Machine Tools 


T ippins Mi ACHINERY Co. 





Pittsburgh 6, Pa. 








OFFERING 
STEEL MILL EQUIPMENT 


Used or Engineered and Rebuilt 
with Guarantee 


Rolling Mills, Cranes and Machinery 


ARNOLD HUGHES COMPANY 


2765 Penobscot Bldg. 
Detroit 26, Mich. WO. 1-1894 





Birmingham, 








PATTERSON-EMERSON-COMSTOCK, INC. 
Engineering Division 
GENERAL ENGINEERING FOR INDUSTRIAL PLANTS 
REPORTS—LAYOUTS—DESIGN—ESTIMATES—DETAILS 
Specialists In 
PRIMARY IRON & STEEL, METALLURGICAL, 
METAL WORKING INDUSTRIES 
AUTOMATION—INDUSTRIAL WASTE & WATER 


Pittsburgh, Pa. 
Ala 313 East Carson St. 


Werren, 
Ohie 




















THE ENGINEERING MART 
CONSULTING ENGINEERS 





AUBURN AND ASSOCIATES, INC. 
ENGINEERS 


COMPLETE 
ENGINEERING . DESIGN 
FOR 
STEEL MILLS AND HEAVY INDUSTRY 
923 Penn Ave., Pgh. 22, Pa. 
Telephone COurt 1-5014 


. LAYOUT 








MARTIN J. CONWAY 


Consulting Fuel Engineer 
111 South Duke Street 
Telephone: TRinity 2-7153 


Steel Industry Representative for 
CHEMICAL CONSTRUCTION CORPORATION 
P-A- VENTURI SCRUBBER 


Cleaning Blast Furnace, Converter, Open Hearth 
and Scarfing Gases. Bulletins Available. 


Millersville, Pa. 











Specialists in Electrical 
@ DESIGN 
@ LAYOUT 
@ INSTALLATIONS 


VALENTZ ENGINEERING CO. 


Engineers & Consultants 
611 W. Market Warren, Ohio 


Phone: EXpress 5-0606 





Consulting Engineers (Continued) 





MACCABEE & ASSOCIATES 


Consultants & Design Engineers 
For The Steel Industry 


173 W. Madison St. 


N 
BEN MACCABEE CHICAGO 2, ILLINOIS 








JAMESON & ASSOCIATES 
CONSULTING ENGINEERS 
STEEL MILLS & HEAVY INDUSTRY 
ENGINEERING—DESIGN—LAYOUT 
173 W. Madison St. Chicago 2, lil. 
Phone RAndolph 6-9229 
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MILL OPERATORS’ PULPITS 


DESIGNED BY 2 | 
| WALLACE F. SCHOTT © t) 
















| &: CONSTRUCTED BY = 
JAMES CAPAPBELL SMITH, INC. 


WILLOUG™“BY OHIO 





EQUIPMENT WANTED 














IRA E. KING 


Consultant 


Production Problems in Mill Practice 
Specialist in Alloys of Steel 


2434 Hay Street Easton, Pa. 
Telephone — Easton 3-3858 








ASTOR L. THURMAN 


Management Consultant 
and 
Consulting Engineer 
639 Wick Ave. Youngstown 1, Ohio 
Telephone Riverside 7-3535 


WANTED 
STEEL MILL EQUIPMENT 


Rolling Mills, Cranes & Machinery 
Highest Cash Prices Paid. 
Will Buy Complete Plants. 


ARNOLD HUGHES COMPANY 


2765 Penobscot Bldg. 
Detroit 26, Mich. WO. 1-1894 














W. VANCE MIDDOUGH & ASSOCIATES 
Consulting Engineers 
DEVELOPMENT * DESIGN * LAYOUT 
STEEL MILL © HEAVY INDUSTRIAL 
Frederick Building Cleveland 15, Ohio 
Prospect 1-2060 








ROSS E. BEYNON 
Consultant 
ROLLING LAYOUT AND ROLL DESIGN 
7658 Celes Avenue Chicago 49, Illinois 


Telephone SAginaw 1-3466 








HOUSER AND CARAFAS ENGINEERING CO. 


Engineering for Industry 
4 Smithfleld Street Pittsburgh 22, Pa. 


Phone: GRant 1-9929 








USE THE 





ENGINEERING MART 








STEEL MILL 
ENGINEERS 


Construction 
Engineering 
Services To 
The Industry 


925 Liberty Ave. 
Pittsburgh 22, Pa. 
Express 1-0262 


J. C. McCURLEY 
K. W. HARRIS 


THE COST OF AN AD 
THIS SIZE IS $10.00 
PER INSERTION 

















THE OSBORN ENGINEERING CO. 
Consultants and Designers 
HEAVY INDUSTRY 
PIERS AND DOCKS e LABORATORIES 
7016 Euclid Avenue, Cleveland 3, Ohio 
Express 1-3380 








STEEL MILL ENGINEERING 


MECHANICAL—ELECTRICAL 
STRUCTURAL 


JOHN N. DANIGGELIS 
ASSOCIATES 
222 W. Adams St. Chicago 6, Ill. 


Randolph 6-2274 
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what price 
fora life? 


There can be no price tag 
on a human life. Yet the 
dollars you give to conquer | 
cancer may help save — 
not one, but a thousand 
lives. Cancer threatens — 
all of us. Give generously. 









Guard your family— 
fight cancer with a 
checkup and a check 


AMERICAN CANCER SOCIETY | 
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Iron and Steel Engineer, July, 1959 
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INDEX TO ADVERTI 


Air Products, Inc... 193, 194, 
Air Reduction Sales Co. 
Alliance Machine Co. 


Allis-Chalmers Manufacturing Co. 


JULY, 


195, 196 
52 
212 


47, 49, 51, 53, 55, 57 


Appleton Electric Co. 

Atlantic Refining Co., The 
Atlas Car & Manufacturing Co. 
Automatic Transportation Co. 


B 
Babcock & Wilcox Co., The 
Bailey Co., William M. 
Bailey Meter Co. 
Baldwin-Lima-Hamilton Corp., Eddystone 
Div. 
Bearings, Inc. 
Berry Bearing Co.. 
Birdsboro Steel Foundry & Machine Co. 
Blaw-Knox Co, 
Aetna-Standard Div. 
Foundry & Mill Machinery Div. 
Bliss Co., E. W. 
Bloom Engineering Co., Inc. 
Bristol Co., The 
Browning and Co., Inc., Victor R. 
Brown Thermal Products Corp., The 
Bucciconi Engineering Co., Inc. 


Cc 

Chain Belt Co.. 
Chemical Construction Corp. 
Cleveland Crane & Engineering Co.. 
Cleveland Worm & Gear Co., ‘The 
Cone-Drive Gears Div., 

Michigan Tool Co. 
Cutler-Hammer, Inc. 


DeLaval Steam Turbine Co. 
Demag 

Dowell... 

Dravo Corp.. 

Drever Co. 


E 
Eddystone Div., 
Baldwin-Lima-Hamilton Corp. 
Electric Controller & Mfg. Co., The 
Square D Co. 
Electric Furnace Co., The 
Elliott Co. 
Euclid Electric & Mfg. Co., The 


F 
Feller Engineering Co. 
Fisher Governor Co., 
Continental Equipment Co. Div. 
Fiy Ash Arrestor Corp. 
Foxboro Co., The. . 
Frantz Co., Inc., S. G. 


G 
Garlock Packing Co., The 
General Electric Co. 
General Steel Castings Corp., 
National Roll & Foundry Co. 
GPE Controis, Inc. 
Great Lakes Carbon Corp. . 
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H 
Hagan Chemicals & Controls, Inc. 
Harbison-Walker Refractories Co. 
Harnischfeger Corp. 
Heppenstall Co. 
Hyde Park Foundry & Machine Co. 
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Johns-Manville Corp. 
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K 
Kinney Engineers, Inc., S. P. 
Koppers Co., Inc. 


L 
Larco, Inc. 
Linde Co., 
Union Carbide Corp. 
Link-Belt Co.. 
Loma Machine Mfg. Co., Inc. 
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Mackintosh-Hemphill Div., 

E. W. Bliss Co. 
Magor Car Corp. 
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Mead-Morrison Div. 
Mesta Machine Co. 
Minneapolis-Honeywell 
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National Carbon Co., 
Union Carbide Corp. 
National Electric Coil Div., 
McGraw-Edison Co.... 
National Roll & Foundry Co., 
General Steel Castings Corp. 
North American Manufacturing Co. 
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Ohio Steel Foundry Co., The 
Okonite Co. 


P 
Pacific Coast Engineering Co. 
Pangborn Corp. 
Pannier Corp. 
Pennsylvania Engineering Corp. 
Pennsylvania Transformer Div., 

McGraw-Edison Co. 

Planet Corp... 
Poole Foundry and Machine Co. 
Post-Glover Electric Co. 
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Ramtite Co. 
Republic Flow Meters Co. 
Roberts & Schaefer Co. 
Rust Furnace Co. 
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Salem-Brosius, Inc. 
Sel-Rex Corp. 
Siemens-Schuckertwerke 
Erlanger, Germany 
SKF Industries Inc.. 
Spraying Systems Co. 
Stamco, Inc. 
Steel Equipment Co. 
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Taylor Chain Co., S. G. 

Texaco, Inc. 
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National Carbon Co. 
United Engineering & Foundry Co. 
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Flexible Couplings 


POOLE 


Look at these features—many of 










them exclusive with the patented 


POOLE: 











Adjusts itself to all conditions, leav- 
ing its members free to float with- 






out strain to parts. 












Geared type providing great 
strength, the highest efficiency of 
modern flexible coupling design. 











No flexing materials to crystallize 
or break . . . No welded parts... 
Filled with oil, self-lubricating . . . 
Oil tight, dust tight . . . Permits 
free lateral float . . . Stronger than 










shafts it connects . . . Compen- 


sates for both off-set and angular Steel mill drives equipped with POOLE FLEXIBLE COUPLINGS. 


misalignment. 


Get the whole story from our handbook, 
‘Flexible Couplings.”’ A copy will be 
sent gladly without obligation. 





the better 
FLEXIBLE | 
COUPLING 





POOLE FOUNDRY & MACHINE COMPANY 


1700 UNION AVE. 
BALTIMORE 11, MD. 
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for built-in OEM 






(OTM 





drives, Cleveland 
custom components | 
Save space, give 
smoother operation I 






CLEVELAND 








By using standardized or custom-built Cleveland 
Worms & Gears, machine designers overcome the 
frequently troublesome problem of economically 
providing a quiet and efficient drive in a limited 
space. Cleveland components are available not only 
in standard sets but also in special sizes and ratios. 
Our wide range of special worm gear production 
equipment places us in an unparalleled position to 
furnish worms and gears of special designs. We 
maintain a complete and perpetual master worm and 
hob inventory that enables ready duplication of any 
Cleveland worm and gear ever made. 

Our engineering specialists will gladly give you 
complete information on any application where 
specialized worm gear know-how is required. 
Call them today—they’re as near as your phone. 
Or write for Catalog 201F—it gives complete 
data on built-in Cleveland Worms and Gears. 







The Cleveland Worm & Gear Company 
3278 East 80th St., Cleveland 4, Ohio 





A subsidiary of 
Eaton Manufacturing Company 






Affiliate: The Farval Corporation 











TEXACO ORGANIZED LUBRICATION CAN HELP YOU... 


Get rid of the “guns” that “misfire” 


His grease guns are aimed at your profits; 
they can help boost them—or eliminate them 
altogether. Here’s why : 

You used to need a different grease for 
nearly every job. That meant 20 or 30 lubri- 
cants in the plant, with the almost inevitable 
danger of misapplication and damaged 
machinery 

Unless you're operating on the basis of a 
modern lubrication survey, the chance S are 
that this situation still exists in your plant! 

A Texaco Organized Lubrication Plan 


LUBRICATION 


IS A MAJOR FACTOR 


uses a minimum number of proper oils and 
greases—including newly developed multi- 
purpose lubricants—to reduce your inventory 
by as much as 80‘ and virtually eliminate 
this problem. 

Get the details on Texaco Organized Lubri- 
cation. Contact your local Texaco Lubrication 
Engineer or write for “Management Prac- 
tices that Control Costs via Organized Lubri- 
cation.” 


Texaco Inc., 1385 East 42nd Street, New 


York 17, N. Y., Dept. LS-102. 


organized 


TEXACO 


lubrication 


EI 


IN COST CONTROL 





